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What shall I do 


when I leave 
school? 


The new Model ‘‘CC’’—the first trac- 
tor that actually combines the ad- 
vantages of both a plowing and a 
cultivating tractor. A new, adjust- 
able wheel spacing feature quickly 
converts it from one type to the other. 


plies him with a fund of valuable information 

for use in his life work. It teaches him to esti- 
mate his capabilities and so helps him to find his 
proper place in the world’s activities. 

Agricultural college students are well equipped to 
farm; to teach; to engage in scientific work; to enter 
commercial fields. To those interested in commerce we 
want to present the opportunities that are to be found 
in the retailing of farm equipment and machinery. 

You must have realized the tremendous changes in 
farming brought about during the past few years by 
the increased use of mechanical power in farm work. 
The modern tractor has not only revolutionized farm- 
ing methods, but it has created a great and growing 


market for many kinds of new and improved farm 
machines. 


(=e does two things for a man. It sup- 


This market, still in its infancy, promises ample re- 
wards for men with your agricultural knowledge and 
technical training, if your mind is of the commercial 
type. If you want to engage in constructive work in 
a commercial field; if you enjoy contacts with farm- 
ers; and especially if you want to use your sales ability 
to the benefit of farmers, this field deserves your care- 
ful consideration. It offers greater opportunities to 
men of your training than it ever did before. 


J.I. CASE CO., Racine, Wis. 


a Aes 
ahi =< i ole shewee es? a, oe eke ae Air el 
"4" mato es ke i, hers er | Se er od pe ie ae M seta at ‘. Sana 
oe ee: a6 ae hk og Bee eee a a Cae Fees Si gale: 
7 why a Sy Ge eg a So icy 2 ae ae > — ae ae cn eee | ee <a Be tag ‘it eae | Lt eng ee sb ieee at 
Ld oe: SE n° oR A ee ae pe: ee Mere Se So Sac. eat fle : a Sas a es rol Ae meee), De ata 
Meee : eo “> hae oe a Petr ee (eee De BT 2 epee oe ao Oe i ok tne a Seta oh ee co Meo WY es See a Recess) ko oe 
Ta LS ei hg gE SID ce 7 Peet privet ie ne Oi) ae ae Mie a Pema ‘ecbitostk ob iia i aa ps Renin: SPR 2 hee Pee 
aa: pean 8 8! Sei Ss se. : aie 5 ae See a oe De eRe Rea a pe eae 
mare “4 eet: | eae A FS i ee Ae) eee © a, eer A et eae 
SS Fey ta i eee ae Cn ene ae CCE ger: es) eae cae kc, Some a 
ros 2 ae Be Re ee > en eee agers MT Une Ce ae me oe 
af ach ba: oe Ae ee Sonia Swe Do ee me 
Syeonar "oe Loe ame Ex 
See Sol <5 eee 
2: SR 
vere: a shemempanag 4g 
hich, ae int, See Roc oe 
Peay! : Se, Sa ay 
Caen: A Ca is 
Ray yi, aed ee oe eee 
ea a en. TR SE 
ae eae gee, ep 
fo a pa ep 
eee, Sai ag SU 
Neo pie. Aenea 
gies? Bes 1 eres 
a Sas ae . : i ee | a as 
5 ie ee) < ine 22. * 
; Bg As in oi a CURT ae 
ere pS ra < Len |, oR RIRME DS cr 
pies 7, ea 2.2.8 oo Sm -  —<~*SC feo: ee as 
Li aie te Teed ” od 7 “ a 3 PW dcphes Sie eae ere pak 
ae are ———.__+-+.-———=— : fe ee 
epee a Raho : | - a a ae a ate, 
Facer fet : . ek Ao -s ce i ied Set) ye ot 
eid ee ; : : = PY a ae ee é 
ia @ <r ee — ‘ é ede 2 ee ee j : es 
feo & = — 4 bed é — -_ eee 
sa aye oe >. ya a Sa : : CO ——— ° eee: ee 
A doa , i Sees: a, eo E A 3 Boge 237) Sa Sah aii 
i i ee * Seen a “iad ie “ 3 on! : Be &; i a 3 : Bae eee a 
ae it Bean’ agi jt ae oF : “a feo jese mene pees ta ae es os 8 
13 aa Ea eth a) ae lg Siete ee es ~ SRE eke bse 
Pisce % - see 5 oe — q 3 . ies Sa ee ais Be ee) Neeley 
BY Gia i y 4 eg OR mare ting.” sts) a4 . Bay Sea aA, ES 
Rbew (2 rant ee a 8 : oS ee Tena A 5 ee 
ere - i a tig i | ee) ee merc: A Sigg esate 
" H : Pa poe Re al as: aaa (si sc: 8 Pei a hed ier Fs ade 
Be” fe i, a ; es Ae i oe Se: | eS oe i eae 
phat te j a S a «a a # : 2 Piggies "egg a cgi ne maar 
Pires ete oe eo a ee Zz wie tes . eee ae Co > Seat oe: 
ORS i ies te ee, =. be tt 3 = a ae 3 ay es ae 
Lees Cis # | a ap oes i ge irae ey Bs aes eo eas 
=e) yes . ie ks . #2 tm. Seem ee Se tat ie IS daar 
345 oat “a eae Ys: ier an fan oe . is nn lll joer oe een aga 
Us m eee a= ‘ — i so eee ol ee : — er ll re 2 si, 
a tk Bay oa fe _ | oh aan “hh. Dane pie 3 “ie sie a 4 might pei 
* Sa Oe ka ef a Ee : iS gery S x Bay tag, he a 
See NRE > am Le 3 : 5 Sa 2 Pi " “tee Se 
Toles i Re gers eR a —e! ae Bas: te a 2 ee 
; 4 Nts: <i: Peptide “ = bag oy eee z ee 
(i eee Brey a ee : a2: or ere 
ty ; fe one es ea Mes 2, ene an 
4 i j ae : bs a eee (Sega + ‘ - 4. an 
z Es Po ote al an “Sahar eee Se ee 
ae as pee ce —— ite ae aa het st ; e: . 3 na 
fer 4 < . se : el  - fe * “an 
aye se * 5 ee: Soa i — lt Sat ; oe 
SF : % 4 ss a ey slept Wit | i 
are ‘ q ioe eae Sees Wk aga ee hy a Wn. f > caeeeie* 1a 
it ee ee va —| : es ;: a ~ a ‘pee 
at y Pe a Se : — ee soy a eat FS ke ee oe es “e tee baa “we wee 
4 , : ae S| ine <a  ~ ie sik at ‘ Be. Sune 
Reis . " cS : ee a EP pe eee se 
AS . ; inn ‘ : wv ory, ae ae; i ee 
$| : & : ; oS ae bs i eee se! eee 
Ante ion (ae Nai i eee. ; fe 
T EEK a ae ee a ‘eee = 
ce ge Se ER a | ss Nee Pops gees eG Os idan ae - 
& i ‘ ei i ee: rs tp . ae 
’ : - tet Se es a Pata Se a ; gate ae 
nese ‘ (o-* i ee Sete 
hs ‘ 6 W 5 ae We Mase 2) - a Ue ven pecs? o,: 
4a rey 2, i, ip ee. a 
ek ; ™ ‘ be i 5 i, “ite 4 ye ie 
: renee : ee Te ie ae Ute <i. 
Ye : ‘ eS aM 4 es ae ee — mass | Siete 
pa: ee wD Oy — i ty Reet 
mec Rae ae ee a he a ce hae 
Be ne  - , i te sy oe ie 
xe Mente peri os S eS ee Ss ae ais Ses ' ot hs Eee 
Ayes 1c oe en fe Keer 
ANS ey Opes eee URN A gic nn Riser 
BY i ee oy) 1, ag le orgs 
A Ae a Teen e ot be ee ) an a" Pate ae 
Woy eget eye bo Wy oe ee Se i ‘4 ae Sto peek ae 
pene bits a ar Sit ae, soe ere 
¥f : fad Saat ves 
| eerie Fe ee Gao 
Ae cae ety en va freed 
Bhs hike ae Pee, 
oo oh Tee ee i ae item pe 
BS Wares Rae rg 
ean 5 tae eed Bee 
eh Wt nies sere Piss ke i 
re Wael ee ‘Trees Se Pet: 
} da ere a a 
oi ore a: oa "eg a 
pid Pee © St RR eames 
Phe) eee io 2 
AG Bee! cS ae 
-: +: eae os a 
at 5 Bk uy ae 
A oe ates me oo: a 
5 © ahs uae : fe) oe 
ad Pate tae poe aaa 
a tear 
Rane * ik sere >! an 
ae as aa 
Oe ees ye ies 
Pap sp ead ig ee 
5 hc ae ate i aoe ne 
tse: >: Cee See is <a a 
ee Sars cabal 
it) ae 
(55 Cie hea 
Ch Ra . 
he hoe es os", a8 
eae a Seam 
ne Sree ees 
‘K Oe ranks. eee ee 
et sh.7> oe bie 
Lo) « paar ee a ae oe 
BAN te er 
ey ie 5 Sageetio se 
a . Bos ae =) 
Re ‘ ye eae. 
Raia 2 se AN ae 
hee ; Ho ane ee 
ge ee ch", Spas 
Says eee 
Bite ee. é ‘ eh 
4 Deane ae * Sa Yor 
SE oie *\ oF 
J Rep ee ties Bhi see SC 
te 2 eae! 
86 foe ors hg aS cee 
vet oF 3 ae 
ae Lae . si rf SS Se ae 
| eee ) ia ee 
SR a Est. 1842 Rats Sor es 
| hoe ig ar eeoer Nate 
49 Be : ; PP ta Paes ege, 
a f Be gras coe 
Erm TEE ce Vie ee dns ot 
re es ee 3 2. 3 i a 
Bi Soni : i 2 AAR se 
ee ae es . SN Vhs See 
AR BM rs <> a ‘a 
Ue a a 2 
af Uses. ee = Bes. 
en? 5 or Se = (ig n = ae a 
y ar maid ore C a, ————— Ur aa 
cot 5) aati ee. al { CASE = ee 3% 
Te ESS eae ee 5 \ zi “I ad hac 
: ay eee Y es: | > eetie 
co ba Fis e Vaaiae” \7 X a 5 Al Sianeli: 
he Lae 4 = \% : Be _itpo = Se 
ae eee ‘ oe 
= Bais eo ho CZ rae 
A. " Goa A AR os SN nis 
i Rei ; : \% fs ~<l As ae 
“9 ieee * i WA = SS e Sa p> SS 
Sa py ay %) | wv a A ne ie 
Aaah 5 igeamanges ter if \* ea Boas. | 
Sa Ea SS) a ea eta Ne 
neRe So core Pei pam 
1 ay tele \F ese 
<2 pe ai ae a (oem 
ies 7 ore eT mere ess ke sO ioe 
aera . rap Ce aac \ et a : ome AE 
2 eee ney tet ae € =!) NJ i ae ieee 
Beni: otc ‘ i a i aes Frey tee: © 
cot Ae i me oe ae aie ek pe 
iy. ee ‘ Peat Sa ra aA ge 
iS her 5 3 —_ a j eae ae 
Fe Ree. ce “ ne i a x i di a = 
AS ai i at ae 4 cee ae We 2 ie aa 
h shee "ey 2 tei Oak F - ) = a 3 : baa 
Cale aa 
a. ae ie ae 
= Oates ae aE i a 
OE PEGs ee oe ea 
wf (aaa ec ter een 
Bes eee Pe 
¥ Re os Pig 
© heer es Os en * ie ae toe 
Bee ies aa fee 
0 ARE Sc saa Saeed pee 
¢ aie A . ™ ia A See 
Y yy ee Sees eee sie ee Chea ciad 2h Sage ase ei ol) oo OUR Nes 
ss orn ees : 4 rig Be <2 ee eM ols a in aay ie ia Vesna a aise fae, Sea x ee are 
~ Eyes STE eet 2 eae c-" resem cen ne i eo ihn oa cs)‘: amen 3 Sees eS ees ENR « i 5 AN Be Missi sie Sa Pen 
fed) Come tape aes [8 OES) a ee eS oars eae eee “2A MR Ia Tid 2 eee ee 7 es Beil We Ye ae, A hee  Mipemee tte oh gear ae 
iy et oe meiaat inannas Pe Sy eae. eet i aaa ames at nee ne 7 eee no tee d ae pare Be nigees Gira. 
Rs ek emer a i et Ses Rie 2 eae iil 3 eerie tS oe F > ai st Py ea: ee ae 4 Be) ec ie ce Bol Saami 
1 A ora ea We ena Se eae ee J ce ial PR x SU Nat oe ie Bp sky ass pees 4 id ee ee a ay 
Topreaeette epeyinr ror ee “he eS a ie ee a ad oe A Se ae ae ea = Pais aN ements ae pee 5s ee es 1 eee 
tReet eee os Soe. eee meas Suen ke ep eoeigEe sn tage Ph Gd hee ‘yi ee 
RS hk Cr St ee iris ara oe a ik: 5 5 a i i ; Rp SORTS Oo ge Pos de aa A a is a ny: P "; Sees rere Ss aa “ait 
ee 2) oe eee Pe emg 2 See : i te ent ote : er eal We Satire, fae 0) 2 eS fw Wee yc 
Ber: ae cra SYS ame teee a re ae Sete 8 oor i a eS ae a eae bs, Bes” Me ta. 
ok eR arene: 85 Bes. Percy ema eenS - wil ak a v rs eae ae eee a Basle ane Me fete na! bate Pages * Roe ae 
7 ieee © OS Saag Spal aul <a, Paap A gt | {epgere, oe = Rs: pibee  e fee go th ee Eee Be sa Wg See i i 7 eA ee 
Se Ses ee el ae a ere yes ee ae Shee ee} pee . Btoxy 9a) gue Bahay rae Ra es ta et), cee ea Se Fs han t Teh Saas Fe a 
Pec Re me a eee et steel Rete) oe Sa Pt. EN ESSE esas re en et hah Pipes Pe Ree Re So 
“Sy. 5, Wa a at ieee I ROS | RS eect BS ES A jae wees a = Beir ead © Bh Weems ho Mee eee mete fore) a? B w 
oe, teal pte” - Os Peed ese bn, "TaRM Seeds: * | Jit + eee Bie: heen CR oO cites teers ee A stn a =: lene eh a 
“RRS: aes SS a sae ie aremias ? e eee yok Cage Cea eT Of IE ele ee ean 
RREREN CRM ey ar. aga as SPR — 


z 


w 


1% 


‘see Bg Si tA oe”: ee ia 1 Sake ‘eo ie ‘Ap es Thal ay By) ¥ 
= ey Fla te ee y kis Sia (Oe te aie PS ge es a Mk a 
et Pe ee Bt Sp ae ee ee. a ee ag See on sk i E i 
ae ea Pe eR |. A Os e » . 5 
+8 ee Un : Ci a Ds ee me MS IS any : Laie eo de Ore ; i 
1 eae ee Sia ae Dy oie cage IGE. a enema al +e te a TS fe ‘ ines wilh ; , 
esa ae » > a) NIE Oe “aM Seats. Tees eS Sori 8 IN ee i - sneer : 
Ue piensa gees yy an Ceo eS a Rest a a Pa bias, esa a eee age me crags: van 
pat yc eae Te. ze ; nahi ie ; te ie ae an cae et ee fi eee et . eae plete de ; " 
beri ia a tes Ast id specs EE Sek ap ai PE UMN pe MID ah OR Mk | j Lin rere at iba Re : 
cone ce dhe Braschi: Ge Re Aaa mire hee er ee ia Lee ne ae eg ee < : ; 
ee ang ogee io" MMMM TIC e586 OAR =. RRO elated ae ae Ease: ey ; ; cal 
ee ie ees ee a ear ins. a Mit Se Re aca ek ih | ae | lee : : , 
Sete. 2.> 6 ileal ay i rae ales ;  \eekoee OSI RRRRERY RSS SU ee ee ; ee es ee . ; i 
Pee ee eRe i ae > % ney ee | RR Tard oS a alee nee Sate 3 , é 
oe > 2) SE is eae a fh > ee eee demas Pe / ee : ; f 
ae Se co ees ee eco F % DS. ee meee Rae i te Pat ; 
ae WRG wea FF Ta. Ee, Siete eed a Pe As Ree See Sen, he nN 2 ; 
bees i) pee a ea 2 eee yaaa ei Reh a Cat, 6 iS ey : § ‘ 
sc Em cedars) 0h Pane, : Bip inee Oa UE Seats be. ers if eee 
a ot ey eae ens a ea ee Seat : co a a a So ; ls So f 
fea Sa he ee an Se) SSE OER eae as Pe Me YP , et ’ ¥ i 
“a eo ote hk php ae ot ORRIN, 2 yt eg ae Me dare el Pa te: yi ae : ” 
Bh 7 aeeeeeiag on te Mer oak ee a eye ass Sen a i a a uate and se i Da aia Fi. Ba ae eek pil Z Ee 
ee 3 ae ee XS, Fe IRR, at tail la A GAN dee Ae a cy tie de ie a os eee ‘ : 
a. Age nth Sheela aera * Ape a gaa el Ca Sema. olka |!’ ai iff Soe a eh: 
Beet pee oh ho a RRS Rati! acc tM? CR ‘Tie eM Raat: po ie ag 
Bist es beast Meee gi +) 2 i a lg es aie Sc Nee) ‘ eee ue ba | at aire SVEN ee 5 
Pee, Biers Mert) ae a a Beira Sy ie vale ace YS er re ty Nash roe ae 4 
nT Des ges |. a ie Be ts Re as de. ee COREL. ON: « i" [algeria ot nA Verh) ad See , 
ect mee ahs ee | Sane eae ae! eam 2S i Be ee eae - ie i ete 
Puke cava 5-2 ar ae a ae oS gency ai ae orn mee a, eG Aw, 
REAR INE VE, o m % >Re ie oa, Bik) 2 ety oe aaa! 3 Bie es ‘ } eM 
pst acer inian ab ticked)? 6 ec eae Geieaen a= are" Oe ae Fe ee Kemeny hc Pens ae Oa F. Wings 
Teas pic art ge ses ee Alte Re eee A. te. Glee ee chy ais) es ae 1 fed a ee oe Fee " 
PA pee t® Memeo foe fam By es aD tie eae lee. , (Saale: ms 37, ° Set, lapaeriby Rie ‘ Cet Me) 
Pale ieee ie Np MEE A ah Ha Paws Setar ar Baha ta Rae ine as tine e, it é , : 7 
+ 3 GIR les Cote cea Co een nay bare = vemerag ea eS es ie Pea Diba! 5 oa vy i 
a owen SS Ee ee ae ER of ; 
Mae Oy WS ey ee a ne SUS. >. 2 SRI ieee) <a a Seeman bo <iq ce 
eS eer ns ae pis aaa Oe ea eat amare ee Cy Ape ; : ‘; 
a 4 | ks i os SES ee aE peice age OE TG 6 f Tre : : 
Bes ciel. " Bes: ee ere eee OMG Se) eee einer cen ae a2 . ee : r ae 
UE ae oe ee emer, oo! Sacer, aera ents ees Mae ‘eae : ‘ - va hy 
ee i ee eb Sees oe’: *) Faecal! OSamaRn na ea a Bin ee A ae ; eae 
SS aelimeades . aaa “Seine inet anes emiemmne* ag oe iim ipa aos) (pe r 
1 et mle: ee Bhs: Be lee F< tea Fy, oo int a : ‘ 
eS eis a che S'S Me a eRe CEM te 3 4 : 4 
Behe i ie Re aes ie), aeemammmeligmmmmelie 5272 Oe RR Te a a a a es i 
ao oS aoe Bs ia, Rm 0 eg aaa A Ne ee PRM egos ie aS oa = : 
Re ho Fone eter” Ca ees ey eee BP ee Pee tie = Tapes oe a \ 
Wier: tice Eas er ome Te Sn ae Nee UGS : : y ; ' ‘ ; 
Re i ga Sa Cree = ners sae I in ais eatin. ae ‘ . i F 
ipagrr) oe, Pe Oo. A ma, aga GHOST: eae er pass ee ‘ B94 oh ‘ : Z 
Ree a te ss els. so | etiam ied Pe ie 4 5 : ! 
Mite ER. 7, SR Rt INS ei es gee 3 eee oe is, LPT “pp oe ie ‘ 
os pee ycnromemg ngs 's hl = nag fpr | pied sc 2S. 1 ee eee Os ne ar Y a a 4 . 
Be Sean eee Rema tenemi f Bei. Oe. alo Gaeee e ,-. ‘ ‘ iar on . 
es os Seb yoy aie ; NPs em ee eg ib AI a he ce wie 
ih. Ce Ca : 6, Be Se oe eal” Ns ERD MS = 5. ge eee ire 5 = ~ = 
: Sa ee amet ; ee Ey ee wey ree ef ne 2 Re : 
Riga ch peas eee eae Me) BT emestecaen eli se ce FEC e th) 3 Sia ae oD, | arable i 
Fs) on ra ee ee Be ete py 2 WA eR sae | Bn ae ee Ni emia | $ . 
SS eae 2 | Sept ate Samm e UE! ay eels SR ed ede aren ae ss a ee ele mie: 
ede, ee ame oe ¥y iS tained aoe ghey eo R MCE mMne = 8 FEN Nan ae 3 Q Oe ae : 
BES te Se Oe 4 TIE Ee ee Sp eit a ale ere eres } ‘ j + 
Te eR Pecan ST, 3d ™ ener) Awa e Tera ms Sy Nk ek Laie ine 4 : 
= he Sete ea eet i, °c Be ak URS ct “a Sl ee Ae a a RE te a MR LE re i 
PMN ME a ES Sn dye on al ea CSN: <li ot sa F | : 
Bade it cee Hees ae Ee Sh oy EI oC i i oc) it i Alea hea aa i F 
i “Vigo Ye Te cll inane Saami |< Nn weW Tatas oes oh! ER ol can ome 
© Ba UR ree cs p22) OM Oe aa oS ae NG, SS RR ak Aa Raters Fan | " 
tot bes eee ris) Wala. al ng ae | 52 ei ee ea SS te ange mae , { - : 
Pine fe er Se ‘ : a a 9) 2 : paren WE hd 
Pee” gare me ae an a a Ele ee ee akin 5 eee ey Mae dey eer ee 
ier)" ieee 477 2 age aes a , ee =e ae ae ine: ber is Let AY Lapa mh eaten Am ‘ 2 
Eee eA a ee ee eee ee 1 hey sie? Periati. i. he) ys ae ; 
ee aie Fe SE) ee A ae a ee ig * ype ear Be 9 TS ta EC \ a aot 1 4 2 
7 eS ces hie sa /5 SRST 2). eal ee 1 SE in” el mR i Pe ie re 
RIG eRe eee ts - Dalheenatt naan ee Bre ete: ” me. % " ; : ; : 
i Pl Reems gr le teste: em val Sie 8 sre m ‘ uv ; 
7 AS 6 SE pea pea Nd epee 7 aes anne. <a ‘ae Cae ay 9 ? ae i a ee . J 
‘Sale : Ces ret pe SOE lc a aie i — ay oats er Sa 5 3 : 
ae oot “die ree Renews Sh ERS «aia: ean et hu nee wap ; ; “ 
er ce Pre noe a2) 1“) 2) a rd 6 pS Ramo "9 ae il ree am an : ess 
ets» acl 0M Tage” Oa SM RENOIR ao ap Lay i ya oS Sm RE Das e7 ts > : ‘t : 
Cp eee 2, | Fite MS TPR Gera eS ea ok lo A ay) : im : ‘ 
Dk Pee i ee ey eee eee ae I i Seep ae tae, i? 
ie aw a SO 8 RR ee mes) cs ih Nee aie Ue es, mR Te ae fj : ate : 
a ie cay rs PRMD. > ay eee immer ite Lhe a eS ae E ie <> ie : : 
2 Mag he aly Te ‘ EGO it - eR SATIS BE watchs tee 2 eRe cst nh Yat a : ‘ : r 
] Be) Ne ag AMR cn 7 | ARR ings ee RE a pie oR <a - See 
| Aye LR oh Sy ar aan 1S ee A Rema | ema. Te, Bec "ayes q 
Pid ay epear ee, ar PS! onal MS. |) Scere yo aaa: > ah ce) ae ; i Haart 
; ute ae ie CS ae BW FN erranes 5: aga een: 2 aS 2s es oe ea E a ° 
Bye ae J ees hae eee" Ss hoe Bom od 
See pepe. oe BP iy reo ED SS Se a PEN ie ee : 
>) eee! is oS. ae oc Pdealth es, Se eeceal atlas * a on, a ‘ A i & Z . ‘ 
eats pr wee arene) U8 g SS. cc I OS is, oi a RE alien a) eae ee. teed : f 
Ct a a rc ae aa 3 eo i eae RP CN aie. YSU NP Tal neg 2 ee ay a Sey ir . 
cape eae MOM 2 Ms’ ed | ONE Se oe A A ie ee eres meron a aa é 
ats Ee ene et. Le aaa Senay cae ee aE ar eek ky oe abe 5 io: tes ee tae? a os ar ; 
Priam: Te Goa” Ue TRY in Goa RT areas * i= Seaipiy Foo Vali gt esto —' SleNae tik iy Uaameaeb Ie ret Same : ‘ PEA : s 
Ce Pa Rene em So ME aR | ela a oe ea A a ieee ae: : tla i j : 3 
4 Vo aaa Meas is eanpied hae (iad Ce ees ne » ie ay as Ae a ay. pipe oy 
j Mcgee Fe ER ee Cas, aa = gpemee ge = AG PL) geome eee a oy so au i, 
. aro) oak Oma hi ‘iia by, * ee fonge pis? Bs > Sn nee et ie RRS d 7 Lg Sore § 
i aes. | AS oN ee ee a Nate Se ee eae a ed le : : : es bee ay 
Sep Fe Ruse we eee YU, er. haa Bo es ert Saye 25a a Bens, ‘ i Peas 
: epee J Beir ae Ti OO nee eee * RS? 6 eo -* eS BS a Ee ty i eae hea ey 
Beart if ie ae et = ae oer. ~ "Si een era 37, Se eae cm ie MeN Medan : 
J Rte a hie Ce ae ee vee ES ae ‘ Baile | | Mae tit eng a 5 7 é 
= We se : ee) ee ee ae oS hee ‘ + ae z Pay ; 
- Ras Sa Biri it Ress a era ca teem ies Sieronser ee oi peek Ae : ys 
Vee ag ia i ee eee aN es age A | ’ 
eS el SO We me MR Fe ers ee, AT ee or Seen ee ee 8 SE ee eax a zi f 
Sires 2 bas Bee sare hy Baie Ne in A Se oi 2) a aie yee: ae i ; ; 
Lee oe) Meany ce OR ee oe a ae ee) eee i ee i 
eer es see ee CO = ae a a RIE an 2 aa oS ae + i 
1 I eS ae an aC cle Ni = WOES ak sot) 5 ins i Se ‘ie t ik Ma ie $ fee 
Be agi Set ON oy ee Tg SI 2s ar of, high eek. i 2 es aes ie t 
Seah pea ral Cale” |; ACME, as ARC Re ik Co Sma 1 i geet” ' oe 
aig dilemma erat Noes eines «ia ak ‘ee ee ee See: a d ; 
Se ae alone a St ae CT a eae) Ft thei hae a y i ‘ | 
RRs ass ueaaniar Wee 5 ey SER ce UN eo) ae Te 6) => Slop taal : , i; 
Bee 8 CC te ee ane ame! Be ae a ie Geena ESS, <a Cai, Al ace pie. : 3 f a 
Bites, i Rate lia riety ni ths ae Tee SSS) + Se cea ety oh! to Ue of Na Be) Asad ee . 208 : 
BS seat Seiad ae al Gale ae “5 Ae. a Ei a a ieee ee Ke eae he ee 
Peas MAW Si oc Pm aR 5h Sail tiene “ha Sa ee ige Se att eo ce gas t ; 
Bi Pe eee: Be. AE he ee sk a eee ge ‘ hee ; 3 
Mea ie eA. oi eee 2 atest Mea )* ee) a a a a wera ; 
ate co cies oa Me \ inet Se Ammar ee 2% pape eG Nemet. aa an ye ae = 
ee sie: Bere ry! By eS RN etd es.  eea ne eho | ate ‘ An 2 
Sih ore h VS emg eo ~My o Rekha yeh ee > ; 4 
ces a ee Reet er eae oe Ping) A eects ce hare Sey! , : ; 
Ce ae ee Ne aa hae Si aie ee is e 4 a 
ae 28 ee eee ae ees pte me ties oe ; j ie 
Peter Ou |. Re i Sain Beh c: oe: eye Bela: Oh Mere se ae : A a ea mS 
Ree SL en en at See). Me meres os meg Fee ae cn Ty aS >: : 5 
ol 1 SARA SG ay Al Be i ae eee oer MNS SE 2 > j Bees eG ies i : 
OS MMM (eae nee) Ey Re Me) > SI PI eA te cy amen i: : Pees ocedbay (os Cae 
es ents cee, ek eC. | ee Ofc ae ; Teiee Mairats : 
fer) io ee oe i ee ee | Sm Revert is "aaa Se = ea a TO * 
| SamMRSRS Se ie can gcc eh, ee a ae ee : : 
Bein pea atl Slama i ee? ae Fee, i Se Biers Pee ain eae ta a : 
peor! 1 eleumaeran 2" aa ae Bat ae Fe 8 ee re one a Pita Penis - 
eee | al eer ae. pea Be 2, NR Remon? 6 ihe ey : 
er sae Re Ee ee ay, Ra A Se ga : hia 
eS ee iy, Sa Bee: Alls. 2), Saas Se, sea Mees, oe eee Prigghoe Ss ] 
a> iy a es Pear gi ies ee ie? Cg SRST 7" SM ry oh oe a at eee i jae ' 
fo eRe fe BS ES a SS ER 5) Ot ee a ea ei ; Ee aera 
Meare > ing 3 Ries Ath Pee oO eee ee ea en ee Anes Bb. 5 i ey a j ’ 
0° ao | il Stakes, le ten = Feo oo, aoc Bios ae ie. St ae we a eS ae 
SEN is Ae REEMA CoD Si: a i: he re a "si en? |. | aONe  e  caeie aea epee. |S rt 4 
net coe Bees Oe a ee a eee f a Lg teeie Ayah: a * Vo tiene) ee at a Aan sls en “ 
eave ae sneer aa | Saale alae on es (Ad ee ate Sphee ene ee z ; Ve ick eee @ i) ea tees thee * fa : " 
pa a fa CERN Oe ane meet es ce scl parte 2 Midi : 
ee axtaag HA mat sia PS - f BE ee ohn Wie Seg SM ee eer, ; oe 4 ’ 
Bee 2 ie suka a ee aa 922 ane A an 3 ce i ie Te a ela a RAG 2h Siw 4 i 4 sg 
eS e.g ieee he ot et ee eects Els NP a SS ig rece at z att : - 4 
eee rat ka Bic; rai aiee ye eee ree Z { ot iy. eee ae ier e Pork w- 
ae eee Bec Se Ses one gee eee Ra os nos i. ins : aa 
aie <a ; ee ie he: Bo pa EE rd ame ae SSP nt seks b mR: Chee 
fon a : Oe Ga —— 3 - ie ee = Ie) a) ET ie ae Bi) a Aacea a Sila Pal tae 4 vy A A “ae 
aa Spee SCS me esa es em er 1 ene a 28 a eA: eee 3 : 
ae, be ae eens 54 we Phe oer Sar GoM ie etre Lo eee ae aca i a 
e Pi clog e O Beton ah > Ut ee fe. at hae ae £05) ee = Ae SE : ey Sk Fi ; 
| oe Sey, Ale a : "(oan BC + SRS a e = Bic a a 2 eee s py hs si é 
ey one ay nee Bren ea rh ee as Sh ay i ee ate To Me yell ’ ‘ ee Sues 2 
hae), Cea ae, ae ot ag a a ‘a Ry SRA 9a 8 a ° So ’ bas hy vf 
pan Sate B. Bee et Ae i) od ei ae ; ? iat = i : 
MME ie vt oo haem i sie eae (bs RS Se RS iia Beye eee fe. 
ey er peceemie i: ta Satta) a me ee Br ot ; ee 
onsaie ae oe) ts “Seah OEE ie 5. 2 A ( 3 : ‘ 
pie ain ae oy ee am iar e Oem Ale es i cS I = $ * ert sales i . " 
et iis eet me Pah. Pine a E08 aa cS PN Pens da meet 17h Rf ( ; 
ai tae Bee) ae a Ee yo ERD Dy E i SA ear ear “33 rr : ; 
Sh la niger r ae) ie aeerenae © ae Rs 2S See eae : i, 
des ‘he eli ali : g Re = ire earamae To a i { BES a : “3 
Ee | gee ie act! : a ji sellin eae cs ae if f i , 
ee ee ins ia el oes amen GP Bh, ~ ule See Bare + Sa i 
Pie col fh Tae ts his = mi oi eae ERS 74 od eM 0 a NiBest i: pat Rees «i 4 Sis ‘ 
Rear: helle nig 2 ee OS iy shes ae a : aaah i: i f Bos a d 
ede ae ep IRIE Seas, Sh Be eS ee AE a eS i a Meee. 2 é ; bss 
eee ar a Se es o lie ors ee me te ‘ i é 
: a aekeaiee ie: > oor Re es ale eee cates) 4 : ; : 
Pcp wipeeet” ia : | vale Mee ae ee SS ee tere ent BX 
ee ae SN ree ig <2 2 oe A eee Vee aa es Cee fat aay ee . 
wok Gu memenaiee umetn es Os | tee oleae Mieke 2: Bets it pa a is , , : f 
Ti eee ee a Sh : a ; Mah ey aoe Ber ac. 6 ee Vee” a wi < 
Res a rds. eS = See MOS 8 eae = eS aes. ae aay eh ; 
eg See ns Eye ae : ee ry pn | SS ae urge aaa fe ea Ass ; 
ls ine ee | lll ei ier oe Oe rE ase Se ep yr agate See ne Sena: i : : 
SNL UA a Oe LR (es) a I le a (ie a) oe ae eae. ai r 
Wa ican? | la ae. Joos SGU Rs aia > rei am RE re ae re am Peat 
bss tue a eee se 94 he tae Te ee ee es Lr ae RB ey 9 7 maa, Br a * +2 te 
‘ae ei ae Ream or 4 Sapa Me a a gf ? jee a a 5 ‘i 
Heme i", ee a a itis, he. eet.” sn see Wes ¥ ae : 
As | ee “te, aa ee a ie RS he Pe oS a iF ra Pear ae ; 
ait, (— or it ag Sie is ee he 2) ieee pee het: Sey Pert ibs} a hapa, " 
ay eee: hen ; TOE. fe: eee ei all OS MRS. ‘ % 
Ree eas Sy te Pie = ee ae ram a Beare cha : es ' 
Ae oy Mgt eee 2a ce ante ae 2) on + ae. Veeck aie ee. ae EDIE. <r = Stel alee a x A 
5, ees Bes iac oe! baer ec Splat SMe epee, ae ia Chey.) f ity b : 4 
1 ieee ces ls ell a Peer it AM Rn Me I i af eee 4 
1 ai aa: j | ae Bete hSDN ANIM a SO a ey ie” ie 4 aa Rely. 
a hae ae, eg ae my Oe ‘ea eRe: Ce ee OS: > Seam ete al ars am eter, y ; Ps 
sed ee if ’ Paes s 2 eau. eek em > eer ed * rar eg ; ‘ 
ey, eaeee ef ite. oD ea PUI ME es mere leer nc « gen enc 2. oe Bie WB. 
ages Lb aay Ph ae ee Shee i er, : Sieg ; 
= z. a, ifm x 2 ae Ro A Se ee eh ae et) i a pot . am - al 
He q ait oS Nuewar a PE Se Nt TES ES aie tt See i: ‘ ; 
ist aa Bah 5 3 ee why ER I OS en due a hs : Pa é 
es). Soe re ake ay a . a a ies ih Ss RAE NORM ETS Ss Me ae or fae: Sai > Ange F We iia : Bie 
1) a B | ae z ‘Se fee bimini ale aes AS a ae ge rik, A Bac ‘ Pe: ‘ [i . .e 
a ~ ales ad ao ee i gd Delbert. ><. SaaS i So emcees <, ' pale oy ot : se {est vi me . aS - 
ae re “a : a af he wip am SS i tigen t ue Te RTE Minis te a's, Sean Sn a ee We = 3 t 
sig: 7 A Bee ee MMS iets 8 ie ke ad ap ER Ge ' 
pei; 4 payed he a. | ck a ee an eR i ae ME ey on Bes ais r 
pers Ate pe OM eo Pe aa i” Ate ee oy 2s eee | a: Z a, i 
Aree 3/4 ih el ee ei eee ne ee Te es Nee ae ees | 5 a See, 
ie ge ig. as Pate MP Ne eal tea Pi <1 am = Bd i ies Be ee 5, 24 ao Re ee 
Be eve act oy: az 2. =i va " ae ay A Bee a a mes ia tes. Dn Bs ° + ' Satara i 3 ; " 4 " 
TA ee nee 4 BT ME Ge at, Sage: SS IRS SS i ee a kee s i 
he ae at Sa a. * aa US Sie Meme Sd, oO) aS Li pa Ao ayers Ho ee Sie ee oe ed . 
Fient eter sis, oS PR RN arabe Riis’. ag Tae Se an ec ae at pei i. 
Pah eee ae ee cs EE oR eaenamener. =) CROMER a I ay aa cig henegee = : 
ee cane a ! Cah (ei Pio) ee Fa Se Nee ate Sa, pe ys en ae babe ket 
Rpoiae a! a = Ses aa ee ae ey, ea i: awe Comme a, Ys he aoe) tee Pete ese a ra a 
hie ae ae 2 egies Soe Pavesi) ARR oo - a a ae pers } 2) Gh Ae oc eR J 
iti RR ee a ime ear ee me a ce | a. ace ier eel 
ee. oes, Pie 2a ia eee! “RE a weet ameie, | ARBRE eaT r cS oe ee eT ‘ ry ae 
ees) ee | yy ee iti TET GRRE i ame Tie ce Ae food gS a eee og ee & = 
pease TM ce Peet: | ae: NA cit recta eege. kt = ce aoe es ; gees = Se q fi 
Be oe ae a ee ec Orem a ae ye pe ane aera Se ale in 
ahi . 1g ods “5 Sra ae Ba gg a lt eee A eet tf : Sg es : pity i 
aa PALS | RG Se es Sr ak oleae aa i a 0 aes 9 ; | conta! a ose : 
RS Jet GR ale oe oe ey ne: ie ee et ee ; f hae : 
ae K ag < 2 SRLS the ane Ba eae Se. cae eee Re 
ao Seer st ce ee ee ee a a. eee a sid ie. ‘oe ; 
ee. 5 eee tg OP ge ce COE all a oer oN Bo: Mee + - : amie 29, ; 
ia i es AZ 12 Waleed Caer ea cee a 4M eee A Bi <p>. ag one Ss ; 
ies poipamermeee yeas Raps ie tae ae Ss Oye in aie ae BN - 
“ah Yen oe eee wera: | Mag of) ye wee al oS ee a ds ee 2 ae ee ee ‘ BES oy ce 
WTR eee ORI a eae 0 ea aay ; ae ‘ sag ee 
men ee ee Se oe i Smet ct nS Se ae te a ei ; 
a alee age arth (ge pei ots Ee ye eT 3.) caer ; ee “een 
" ee estes = ee ee caneeas. 27 che eros eam “~S ES ns : | a “eet 
o Be Ae te I a, | Ree ied aa aces - Ne a As : as . Ray 
ere > a WNT a aici seca hl ae i ll ep NRE 8 yoy aa " tote a 
RR A ek. Re a J. pa, (> ME tale eA a 4 sy eee - ee ‘ : : 
re oc ilagl ale eM MAO > RTE Se Bei s : rae RE a ee he eS : : : 
Spee? UP ODP ee ean bn. aati Babee occ te oe SepaerD 2) Aa = Set aoc *eSoiea niet : . % 
Bees ey gah ike is ae ea ee ois Alege. 4 ar: oi 2: ees ect tae a ae <9 D 
(ee ETA RTE Ag 2s A eee: ot SE er rai es ene: at ans i tts pee 
' |, GRE raat ps Rae A Ma ye. A Sar : as $ Peet 5 
eS Wee LL aT ao es Pees Ree os teh outs Fees ° ee rea aby Saas; ene: <a Ey 
Pe US eee Ss. 2 oN eae : SN by Se : ae 
se ‘aetg os eee Chee 66 orn See ast Pe Me 3 ce ae ; : ; 
eee Cae paaiee o 24S c Fine ave a ge Bi tary Ae ete. ee peat Fin 4 a -4 Ben ys ¢ " bY : 4 
“2 TS act ios a ae ie fe ReGen say =a 7 Be er Cumeny ee! ; : . Soka! ie 4 é 
> See! aes i sg oe ee ee" ie ae SRE eas ie fia ces, : 4% ; We Balan, oe aa a ¢ 
ce a MN ae Pre x st ce a ik ie yo ae Rig na: 2 taney i : i f Rae pales 
ainsi ore EIS ie ee ES A em a se, a I A en oa a ; eli C aie nce wate AE: 


°C RA RS RSE I gS eS 


: 
q 
ia 
| 
: 
| 
i 
: 
4 
: 
. 
: 
. 
| 
d 
: 
> 
4 


is 


IES Pa RS SE ET Ty TE ID OE LE NS 


A or ee Was ee 
5 ae: RR 
a re a aay Be hae sy Seaman 
eee | a 3 Bt a | aa el 2 ee ae 
» haere 5 are, DSi. iia aes eaten iy Bate ee 
i, ee q ‘= E ea mae. a ae We Ae ee a ign Ce Wt er ae oe 
— Rant e's a el i a. 2 ioe eas i damper Py, he rye Page aha) Cea ae IE ere Toae 
Rie 2h ne ce gate Sama Bl Cee ai ee es, ee, = 
wy MRS se fg a Bee «Re oe ee | eae Cees eee ee ee i) - 
"Se fae of eae.) emg VOL ip ee Se Saree SN i: wae : : 
By: ee al gealien Bier. Ate Fig, tga — Brink: fceraaeg ay ae i he a: en ae eee ey Se Fi" Soe ee ea ee | 
Lite ile ae. Sic ae - pr eee a eee ek, he ~ eee tea ie TOF, - ee Pi ek ob aFS ia = ae, CURIE Sines 
Ries 2c i ae. erate ee a capa = te a oe, ae rn aes ae bem ere i. nm Pe: 
°C aePRLeeaIs * ii. Re ee rt ae Sie. 2a an a aie <5 0 ila iia a eer aa 5 Maa oa Trae. Padhtronihn, 8 oar wo, Reo Sey Wear oud pee Te ae ne 
SNe SG emg ‘ anemerrer Ct ee $s a LS SO! ae _ ae Sua ee, aes nd che ae ie ene SD ee sy ” ee ie alan tare es Spc: wie: Bis 2 rae 
Bo oleic es) caer rc” See a os is ae ae ae Bc fh cs NG gee : oe. _ rete ek : 
; 4 aes po ener fen Ci -tees creme. /! Seances 54° (2 eran * a By: «Soe oh ie age oe ee gaia eg ae Re |e mete ite ee ae, tae 
pets’ , Sa ote £ Sane teem Mme (1 aT PEs ee pe Sh, Age oe eh Seed setae ie — : s nn Ce : 
a ee: eae Se?” algae: Pai? = Agee Boe tata. ees eee ; 5d i al Ta te Be nae Bd his cn et eee 
= Fd = gine ae Maia Sk een a Fass : amg a Siete ee Rats Se 8. a er tee a0 Ber une Vice tal Ge 8 | 
a oe: cee ee aa oe Fi, Sar ep edie pe +a es day eee ee tite: Sores : cee: - i we Weil SP. de boheme” + 
ey eee es as Preeanes 2 ay Mr Sarre oe Ss See See Re TAN hte Speer «5 mer lene Se ere S| Pendens oo ee 
(ro RRM ae “cea ae a) Dee ‘ie alee Teaco Ba a orca Baise (ates ae sy * bi, Bs ll 
Bi sa, teen ae oD ee pe ican Ress ae je) ns Bee a x fae 5 ae a aller ee sok ae A ga ee eR re Same 
ot se oe [acme ey) a a) Se. ee Eee i si 8 och ae earn 3:2 ‘i Meee ae Ge cee ae Ye “_" - 
GRR ie ee ee ieee. Oa Sane a ee ae ag REIT fet oe cites Ay ra ee eae eS roe age eek Rar aad 
SE a aaa Sie ae Io ey oh Ya eS oe ee Re SSup pS ORY fico Tet OA ee o 2). al , 
J Reed! Se aM ee Rosai Seppe ats | Sha she ed | qa rng De Fanaa nee a be eet A aa eepee. 2, same eee kay ‘ 
MeN aif iis 80m! - eee teats Bip ae ee Ae Ll). 2 ae aa eS a ae a = ch riaaae er ORM tse ae. ec: ea i. | 
| : ce BAA PUSS ke eer: ae eee eRe ae ae ae, Ep oa, Bb po ko ae Sess Ae Bs AEE, : Sc et ahs our | RB Gay ae ea ae { 
( Te Sag ie ie et el Teed ek eae ag Ba Serie a er ths Ca ae paar: al Bor = or 7 ste . 
¥ ae Me FR es om a es or ea sé cA ERs Deke. Ms To iat ye Shad ee Ee kl 5 Bos i 
fa ‘ We. es ae eS ceo eae eis Ree Ria a ayo ie Vag ot tae ay Be Bo, ee Bago ea oe Oe a eo alias ee) ae : 
ig es Oe oak at ae War ag Ree css Siete sh Ue ee a Ore ey gee aed Se Ne as Ph rote tee he @  ) etate irae ge . 
“*h ie ay oe ime ab Rs Sere de liao” SSS kes Sas heen oe eee lage Be se Beh bess Fe ii Ro, preety Ly. tds a a: bea 7” : ae ae | 
sa Va ‘ + es . tee Ben he 7G ee * Bigecnaadle: or. ee ee ae nue ee ot.) era Ca eca a eet ae canes 4 
i  . be ae Bee Bs akg ea eek Sa yi eae NS im : "alee oF sad = 3! aa a 1 ie Bie na) aha a, -) q 
tise} We. RS C aertely rN sce Br ae ae aire? =) a Bie aed a Boestie ean ey NS, _ aa ie it ee a ae Vee ‘i ; 
Gee eS Uy eee ae eam Aye Ce Te te ee. ara a ic i ° _— sciial | 
Sh ane AB oe 7 “= epee yaa : oe ae ea SUR cae a a eg > Poe er: Fas oie ar, q pad i . 
| , we. i ey eee de a id Pane ” iz eee Pe ae i Bie ‘ ae a. 5 eat ~ aa Tecoma Bh Benen ee ij 
ae A ‘ By a Bf iy Ber lege | Ope yes aaa a3 tee me eitzie ae, bis eee i ye te et Ree Ge eh ae a , 
Wh psy sa ae LSE DS be ieee talkies." mee. gtk ei “Soe | aor eo oe nt 7 ale noe eel oe gee vo ene Reagan Semete * 
pee h ake ; ae ie oc gibe" aaa it piety > sie Aiea: i: wae (RRM ae o foe See | : 
ak os eo i a aa ia am i ca yi eres: ig Oe tae gd eT ak le ie Sie aia Vege.» <a 28 gaia , 
a Ke) y ee a es ocean caren tsa eae rE SOG 350 es $e ew ene: RS ets oe Sepa Ie oon | a | Se ered Saen “ee ae : Sees Benny Seah ie alas q 
See re eee BN nh a ‘fe Dat Rae nr © TT ,  7as gas a ho eee a el. eo nee. Ne 7 Hap ge a Ra amy: eae ey ‘e pears aay cme tor 
eoy rapa Bee ce 6 eu. eer i amas meme «ei 5 BS es ol pa ea ait Se eames. ea epee. ee bi ates 4 “Tees Re i) rs Bee ak) ea 4 ls 
: bt eee i Oe ici eae § ies Sg yt eee ae ho Se ae Si PUR titi i ke Mee as a ail, Be Nemes peal. alee a eh * 4 
Be % Masse aie soe! alee ai a ee 4 ae pete _ ae Ria Rasa a Se ie ea aS 2 Seas ees : 
é wie Rive neers ae Bp ary A eee Ao ie 4 ala a ee See eee one a pie RL es See bigs er. a 
Be An ees ee rere r 1 eee gin eae aie eee Be? Sane, dis ‘3 a Of ieee: fig 1 ee a ie aaa ° 
fy ie e Ba i tag ‘ ne ae Aa a 2 en Senet foto nee a «MRRP oO FB Te eth be te te oie acl bs ele | . E 
chs ‘ re ‘4 ye a ai Ae aall iii cs aa ee yt Be: ee ee ea ?: an = eee ald A ana PELE GveaD eS 
(he |  .. - 2 as iin ee ame < fac! fi tare: ey, as \ NG eee a MR RS Sores i's E 
$e ? ie ee eet “gta Aa Oia ae ig tena oA ah ae mee rere gs nae ya - Byes | aes peers) i Se er payee . IF 
eae: Ee ae: eee AN, kN eee ae a eee Ede eel a ea bse Soe De BF ha <i oT F 
| 4 a . : oe -! a ad i ae ie a a bey Liebe = eee apt ce - in Sie (Saari Setar ae 7 
: . a a. Sai oe : ie ie Mae ek POE scat a a Agee Sai, NUR a pas 02 el) ae I ae 
os a the ae Pte iy eee fo. 5 naga al iene ES pee yal ary ahs e, Saaee hoake pouie el ie es on Ee el : 
é ard i Base ~ 2a Be sce AUN: <5. ars ae ii ae Se pais onme * ale ie Veta > ae Se PP | E 
a 2 setae Rae 7a es >) vin Bt SGN cee a aed he gagh * Ca be ‘aia “Ny och Cp ie 
} : : ae “i ae Ry “eo a an a SAE ehh — ae pyre bas ee ie Pe ithe Bie hae Wisden | 
4 a og ue / ei a oh ea Raabe. 3x! ° Beane ec ia al nea eae sania eras eS Cape & Rabe 7 
| 7 il . ss 7 a a ee Rar Shes ia : A : vl ee ae in el oe . cs nae aoe: 1 NS Wa a a oa oa Ip 
| « fe . | - . Me pt) ae : 2a ga pie 3) ie Saari re ec ee ae 7 | 
oer Pg . eS Eas 2 one i ee Se f fe ae baer nae ar % Be dos ae BS ie ij ca etre oS q 
TE alee PPS ee a ee Be oS yo Withore aye he Se 4 ee 3 2 ea 2S, SS 35) ee ite hoger ating “2 Boss i CN Be So ai ee. 
“Oke ae ae Pag evatente gM TR it At Rashes or Re ae ems Rt 25: ai BC eS “aa Ee Sd Saba, we ae ae | 
a ae eee Ebi R Ne ae Bete 4, (oe ae Se ot: Becta vin TO eon po! aml fe ae oe me ee Re ce a ae et ee SR a 
ee ems “IS steht eg Soar yates Oke cat eee epee : aries Si game os Nii det NC Remene ane hell a, a6 Diss 3 Ba | 
BN Ss EN Nov clic, 2 men Sih eon a aie nde sere) a. Ome Braet: BO35 4 ct a a Wie cae a's, ar: a a qu 
= S ae ere VEEL MMM Betts egitim eS ae css Tee = eer Bret ats Cowan: eee ea ae | ER 
cr ARID ipa CAte teeta Wk nee . ey Ee 1 ee Se. GC aeealey (ikea ee ae hae ae SaaS pene pe Ses ie ie a cl rca (iets: co ae er | 
5 tag ae Ae eat Henge ort ‘epee Bele ek ae ia ae ae vere. OE Rie aa ahd Were os oer: a. * id i : 
MLAs men? a ied ee lene Teme. Si Mi tien - sateen pte Ere eae £45 ners a ee eal By ENS bide a bi ~ lad act ne ih de a Rd - Fs 
Naas it en RR as es ea Att Ae OS MS ac vBae eee aimee Ap iia ae See he ae i oe ae | 
es aes Pies nt) vat if meh Sey t |e Ri ee ye ee Se hs ee eae aes aia ee, Bi: om eae os ey | an eple > eB aes loess ie es , 
a ea eee my ci ee US O§ a oa alo de ESR MES ie. See oe Pra er Seema he rane eee re ja aes | 
pat ae Bs. oe ee ate mage Pepe een grt ance aie Et seca ay, Ba: ane SA BE ata ene og a Seen ty ea ae oi ga eae Bee ey is 
i = ; ee = ee : Ss ee Cane ia 4. ee oo Re Bhs ten Spee Naat lamer ee aoa pete re ae Cine q ieee 
FF ae 8 ob UT Pees As aa mare SES Seen ee Reece. te eee: BS te Bettie ge om) ea ee i e | E 
hee Ss eS r erg Nene ae ae ite 5 Pe ca ae oe Ce ab) gi ee se ea a Bt ar i ial ac. ri ees an Raut, ae ree |; oc a ox. “a _ q : 
wise fig (lea area Be aul ie ee Gh Sry PS Re Awe a2 2 : Bei es 2) ee. aig ak: je ae co Lo ei iE 
Oe pee Pari. Sage ae aioe Ra Ser oe a) A SS alae ies So ate Bet) 3,. tae Go ogee 2 gl ae ‘igi, ain re, is 
ial a ‘a aaa TS) aes «aio oS OE ee a ae ee Co Reig, . tae es eee aes Gates 7 — * = ie, ' 
gtk . Per: ae = 2 : er) aeheree s See ee e., Sept fe ve Arora thes ee NN See ae aes), RCS AIS callin aoe badiua,” i | 
i Ls Sa AMS sts 2h a pe ces, ae : ABN Miia ha toes iitadinge Pi Be, soe ea PS Qe aig :. © eal Fs ; iA 
147: ae Oat ee eed i tether ia grey eS POS hp a Near yaaa re ae oye ae 1@ - % ‘ : : 
Te ee sou) i. Eten Se ake Sha Sete ee em pwymeatear  h nar aes Sol = a ae of Fee eins Vo ge i et 1 
i a Poe a ie oe Be Bien ae a 9 ae ys Yo. a rey at -) 2. rl a Osan Pal ca en Baer sh Eh oscy Re Ios ers Pep: reason tees Cpe . q 7 
4 eee te ae ee 2 Sea a Pies act ae a EG RS eaten 4: Co tae epeeiiae. =" a ea =) 
i o a 2 | * | pe Ga ‘4 eS E “ae Breage ve kate Bae i; ( ae ee ae =e BM et: | Doe ‘a Se Phe Te eta HC ‘> eR: - 
(. : f mae a. : ae es ates: 4 ie es ee ea a a ai i me or ae rs a pa Sag 4, ai eo. ee Rae ad Bee esis a ee ard iE 
a . | ae a. aes oa! Br ciiaiee ae “ae sar ase ages : i). + ia ae Bae? ee a ie cay eee! es, : 7 
ae ae me rar me ai ge ees eee, | aS eee SA alts a a ako) <a ls ay di ie aoa eres: eS . iF 
i - i a BS a | ee ‘s nat Pr oA a 9 Wee as ee ae les 1 x “tps Bid Ber: ie Aa yaa) > VTS: ee ee eaten ae! J 7 1& 
ob ae ee a. Bere ae ’ i \ A aaa sha Seal Ris) eg g eee, See a AS RT igs x Fe Pate oe eet ae FS aa oS ate | ee ee ‘ : 
Pe - ae fe ie es, , a) RR ale es na 44 ee, ae: hn A (eda ea ica ty Sona am | E 
NBD Bea! 4 Bei i ae ie ON a es Rae cr ena Bes i ae os a i ‘ i : OS —" 5 Sa ee a q i 
ing 1 Ses See MR hy eee ARS ae Rieu etieriae ne aac ae Beats Se tle cane Renae ee Aa Saee > ae Oe Doe Roa: ey ~ 
A es Se gl ney spans Oo wi ce “<a ane chat ote pn es ey pepe. << Agctie-s pos 2 tad iit eee ae ee Ge a ee | 
a os. a a Se eee me Bo arene aaa ea? a ry ner se | a a a ik: pa Aa eect): cp a aa : ike 
| eee 0 oem a ade 7 SRO eboney bo | eee RSs 52 Oem Mc PIELS Se. Sea iy a apes ER a A aie . 
PO Ch ee ea Me a) ils Se kat) 2 cher ae ich) Mame Bes aa Z : a. ht Ae ; 
eS ny Feo hee eg he ity een baz 2a ames nl A a 2 = aa So Fae ee tame ae Nas. a f + ee oa pias ae co pees a | 
es eae ace ? TE Ps ih ae eg CTR eg EO aty Go + wate Me art) ee ees 4 ve a a Ba. ome 4 [aie ere . 
7 eee 2S Slee aie oo Pig iris Benet eee PP re Fe ot a ialNpeegel ee ea ei Maye! 2 Selec Ree ee ee aD | i esis) Fes 
. aie ee, |e? Th Se ae) ale de po pes Bee hs Ge. oa Fae Bg se ee ie oo Pats pet cte ys oe) ae ae £0 eng | ae an Me oe =e Ye 
ss es Co ae o> aaaeaee | 7 EE ie ae) ey sa oe Po a i an a ‘Sr pe eee ie ei,- Be Sp aa aheeg Wt ie ie > 
SR eo eee ss ages a 2 eee to ee. aaa Li ee. ae 7. “ae a Pa . ae oe ae SP . 
| eee ae Sk, eae 2. ged paneer a eae pari ne bl ae By oe ee Lee .s = # 
oe ene 6 ea See jomen ch. Sei cia dhe » Gina ee ame bsg oe Pe oe a ere eal aie 
eee os ae CAPRIS Sa ieee ee RE ae SR) ape i. Sree cot, ann ee Se ee . 
2 a ia hee Ve ‘ ees ,. oi Mei... |) besa on ae ae a Nip aah a “ee Bi 7 es a3 we g | 
tt: 2) Cy eee ae eae BX ho erat Di ae me) Ae Bey Cy. «> ii Se vt cea, > sa Sere “ie. ° Sa eaneiae = Team a wer i oo ay Be aie =| Dea pis eae +: Tie 2 
a paeeten uae. ee ees Pees eee Of ae Bucci, Rant ihe tes Merman oe ae aa Se See RES cs ee ee Pa ual 
DL screnh 24) hahaa ot ee ae 2 N.S atlas ier ee ae ramets a aS fii. i va i a o 
th en Bites 38 le oe Bee Se Bee i) 5 ae et ae si iacteereh eae cag ‘Gass Se ct 
ao as (Sieear ea |) a ane : ee | GE eg eal ee a - Sa ‘. % “= ae . te 
4 es a ar pets ata =| i ( a - eee ys ay) ane eee) eee kl? broke eaeadnaam We PSG) | ae Be. Bests ear te ves 
qo a Cae rE i i. ee ang a: 4 Nee ie: ‘ 5 1 eae Bene hs gs a ee at a / : . oe J , - : 
ST < ‘ 2a ¥ Tyg i 7a Lime tal Es, up peer a \) aged as T Meo map fe. ot] ae ae a By phe ar oe wee eae. of ny = we ae a Need +) Se celles Pa pean ths 
AE Oe pare) (PR es oh aa, igs ie a } a arn er ee acetate « Pog Mi ee aS aa one EA une ; iss a 7 age i 
A hare oa 2 ia ee faa SA Ges ann ree Breen paatees ee + are kf Uy aa ch. ai ae | er 
1s a oa >) Ahi Tame,” re (een Pete at + as ae atees _ Sees ee tar et wie SNES eT 
ASod eae Resets err Sees SO eee, 5 aly een Bre Sek Bast te ka 5 SORsaiy > a Sua, 3 1 ABR gS aah ee "a gees iy 1 eae ee ee ee wae 
A eel 2 Aiea 2 Oye eT 9, oo . he eae RR oe pe eh, ee Cae Be ee chet hi Te Noe Tea 2 8 Bae ites ae ie 
f Seiten eae te ay) vit re elit a ede, EMP he gt owes ak ae aie a) Oa Rete he ial ee: i ae — fa ' | 
Y 24 paste bay ete iy ote = ae oe pis ies: 1). - ea RNS Sate Sp al elias a ‘ot eect naa he es ae aa ee TS ie a - 
B Pet ais! Wasi jw, nn eee ee a | Bee ks 5 | ae OPE eaters Tt eS ccs, Ce, ame f Lg — fc ' 
a Ben | ae eles yc Be Bee tenet ie es! Wee oe eae te Gs ame of ew SS Peavey Mame: By oc ae ee oe. dees oe 
if Suni ss ete eam ess air TMs, 2c ee eens Paiute ote es ail ae ages 5 ae aS fei Se - ee Precio) US a tro: ee ie | a 
pes: aa eran, ; ie eo ieee re A R ? Be, Be cireiic Bey Sent Ps 2 eae zs ee aan <0 aaa ee a oe A a he i 
At a pera 3 Sarin irl le aapter 8G Cocoa ae ae Sa aa Glee ere ee Uae oa Ee eis tare Be 2 sa aon CF be, a. 
ie eae bs [ie ee 5 a iy Silla Pei ac be scap Bas. . - a eas Ps: ea aa Meets tir eee One 3 a ee Le 
Aire Cue peeve ok a a a ae re 5 Deo Cage cn a ie ees  debee. - = F 
gE neon tare oe pea. alee, mae ee Ror ee) aoa ie i Bh a a Ee owe ee eo | a 
ToL eae te Ms iets. ae Oo ee a a ; Weecee ae rats: | asaya fait ae fe aa a A 
i | | 4q 4 Z ae , 2 a Be a 3 pp ia Beret ag Prete? © ee 4 ee Sei Ty ae ellie ‘ee a a 
af ay O35 ali a, pane a og: aia lens ine . Sa Sema Ow Ryan rhe eae eee ith Pe Nace he Pale eee 2 
ew Negead eee ale iy sett ee Se : eae e es eee Ye Este mn , pei: ree hey am Fae DP acai oe Che oS ed ‘a ie: i | 
. : ‘Mm: ag Bet) ae ete: ) ae eos ha Me i icra aie ie? roe fo Ate eae et khan 2 —— a 
ee } eee as ne @ recs ~ ew ey hal 2h URE Seg SP yon oH . Me 7 ee eee + heen eage Boe eerie ee pea Bie. 0 ee 
“ “e, pe Se eat %; Meme ee yey mt Ries (ay mie A. Ep eee Re on cn al aie is oe bet wire 4 
ie | a. alte ce ee eo eae oe tack os Bag. Ore ene etre eed See re. eran e ect ae ae Fs sage ee at ‘ee a 
: | | 2 |) ae ae igi mash ae bat os 4 ha Sea F Be ae Bae 43 aS Rec i ae | Sa a aa <4 gana 
= a ae ol est ty ah arene ae Mh po ee ae a a Se Seis i BARI GS ae Tes: 
: : 1 a ‘ A eae Dy Tae Neen es 4 Ae ha LR ee Erie ae Bie >. Rae oe. ae 
ve ¢ er 2 a: 7 = reas  eseirg a. Saag =! Mere tat han? see nh, meant Sy Nee aie as 2 Sy ee nse Asa lai gh Sd q Be: ee. i es : 4 2 . 
Tie Bee ae as ae fe a panne. a as fea ae ah ees a ee oo ae Sean es eee 
Pee re ec es, a Bee oe As cha, 0 iat ae eee Ce se ee | ned io ire eae ts es Sag 7 ae Se eee oi a ie 
yt we Pred diene La ea ee Rae Ones em ot oh 1 N Os Seale “hay gp eg ea ele Ss aie el ei 3, wee ae ie 
1 SERIE ai i rear eines: Aire a Betas: oo epee Tan ER fee ee, ae eo he a 3 ri ae an sali - 
ease Bet Sone Sere i lie A ee ib he Ml me ee etl Ry are ee i 5, Cea ie het i.e Soe oat een ee Ro oe aie soe 
= fe Pn te fool ate? aa lecaiene Rent bas ae 4] EE 4 Sea Ss hae Beata eg ts <8 ae een gaia: ag Be cre ie - er 
Be Se P ‘ Ae “t as ye Oe 3 Mes” es) eae oe roca pe oe Tae a EN Dafa Sat a! a 7 spl et rae Bho ee er 
| sae i ae ee eee Sarangi a paneer gl bate ay Bes oy. aah apr Gy: eee, ae ied a ae Be hr cade ee calles 1p etach eee preys Sets ak 
a f 2 eh eae ep ae Fai drs Syn ck ON lets + el a ge Awa eee te aE YG Ss ee “ive 7) ae iss ian eater Slag Tea bos age (xia eae 
te oe Pe Wer es arg! ep £ : | a yee Bie eee oe 7 ce oe Ray, Se aa S cea ess 23 ba eee ee ee 
ae dn = Bi oe ae pees ra a iy lie ag oD aire oe ; ‘aa Prom Ay Ea 4 eee a ae ee ee Sie 
= i = / ey = ae Gr oe Soe Teas Bc q ae oy Te Ce Ie yea paper i ae 
Of i aa ak tee oe aan Bs ae Mic tea a a 3 cau e ck fics Leet Cy iene ee ae ¥ ‘iy 
Pe eee ee steer ‘sein $ See ae ‘i eer east pet Tig ees nk =a eeaed Ja we Pa Soi | ea te oo ae ke Ce ee 
Ot Ree ny, Se .- Sea ir » Na Brae A eee ve cae aad “ae esate 3 Wey SOs oy - We P, or re oe 4 ice) aaa hee 
ae es eae i RIT ait? Cats. Go f, MEO.) eo Bees Mite ha ha OS He, Mes zy i zt ip ame got, 1 a ee) =, pee ree RL Vea ir ri eoy Pei? a yer ab cea as =e Pee me ne ie 4 ae 4 
: es a | A a hes . S. ee cen ce chsh Cry eee. am Yt: ot Stan ae Ee (eae wey ay ‘a By 5 on a Uae y ras . 
i a eer en be RR lis | ale ana cay Petty S,, a8 ag Nh epee et ONON ee i! Cael ; 7 ee | . is 
oi, eh apenas oe De a NEES tee Bm ta Wes. Lge aaa re Betas te ak a hh gt aa . a a aie . i i 
Tr aan rac) oS ee Tepe Sa SG te) Baise "page et ie es 7 Te eee ees : Hae kG aS aye : a aes a : jl : 
| 7% ae . Mere ee ie ee teed Brea ents |. Rese th oe ms ea me ‘fine, ae | 
Tees a foe we ae. eo > yee tet ore Poe a a Cosh hi ae Ramee fo oe” 4 Ree tt Teer een a>. eae 
tele. oie |). Se an reo sa Papeete it hoe aise, (aan es tae ios i ee SE ASA Be ele : Mais ae . r 
sau Deca pu ay ee ne % Gee et A fests TIS ee ae - ae yas a ees SS Nien eee + ee oh ane . 
dae een eS Be sit a ay set cae Me eae ea 2 = Etec ieee Veet a ie i ‘_— a 
ae re Y es 5 Ng i 1% ah SO ha oe eka na eet 3 a eee ENTE Ue Ce Let be 122? See ins pee ate 2 Ce 4 7 aa 2 ie : i 
” a % cules ae nit act el ee a, a Baa ie, Tacos Ne ee RE ge (3 CO = oe 7 
; x i -@ Le ee pies sae See bass jbhen thd oa eee Poeun as Re i Res fe I i ray 4 q 
‘is . i " : Ue isis os ce ae Be ine ae hie t hg ees ae betes ou BO ee ale as ee a BVT ras ie: Bere Li a he a eae are 4 
ie a et a rae Ty yt Ree tee Re a ot oS apa ge say cto ss pens 2 eae Re RAE “2 Ae) pet cr a 7 uk + clam = 
he i Paces a ee ses eg Saab vom ve Agta A hea i Sie ty 5 Te es: Spa eel ee Be ley ne el ae : Bas Le SS oes ert ial : 
ri td ee Meee he Rete Na eae = Sa ee ee ale bit Pa een Sas ame S| Bie ante a a Sia te: Boo ae a ey 
E | Tesi ial ae £ a ams § A hte ttine aaa 7 See ee i aie po tN a I Sa. 2 Bees rhe ae ; : 
pA eee Gon i eas oes int BE ete, ; Sek... 2 a ar eR a, ieee Wee 2 ae” =. 
— one a ane ee ‘|r Pane es A ial oo ee a : 
i an ne ee et aes Bis Bi retin Rhee .s| poor i oat hae “SERA ieee oo ee ea » aia Feo! se 7 
AS si ee as et Danae q 4 rae Sheer ateat eh Seen ae ‘Fie a koe ys ene ie . i Bs ae . | : 
pee . : Lio ey ea va Petes ihe iy ee ea fae me cs Bie ia ee: MOR, a bisa sew 5 fee eal .s 
* hha Sk MTGE a ee) eee ‘ pembeabas oo pene pian eet egal Bier f° Ene aaa <a a oe . — ‘ ge : 
a ae ee i eo eee Fe Be a yaaa Slits Ser a : ar < aSh aan ee “a ae pee Mega a eI 
Oe sagen, et” Iie Serta ee ee cop.) ae (ae a raat “oie Pines a Bere: i Ti ei apt ee a 
ig ger PSS ae hs ie AN yoete 1A tomy ih ae a i Okeke Ties tae a Sa hoe “cuales oo > Rees’ 4 oe Z 
pRER. ik, eS ye Se rh ee ‘Sy Beas. a el A Mean | Ee Se ah Se siete -: a apa of Re at Ss! ee ay 
pane Piece: re We a Se ne a ea eae pri ae as aaa aoe a Ee <(email Se: ei ae ae: at : 
ee naclltles : _ = : | ET ee eae Bae en eid A is alae N aS ean eee Fes eh | 
oe iy ae Ka 4 oie <4 Bae. oy eee SE ca =5 ek ha aes fee Ci a ns Mee PBS aod ae 3 
ey er ‘9 es ee Bis 458 p RS a se a a ies Cee =) pe: 4 ten iis ae y + Rye ee § ser ae Ee tie ees eu carat Peete ss ae: ye sie : 
eee * i, We a cuales. 2 a es: A fo eee is es ie ai i a ce : 
a bed aie ea ee ey ree i | a aN ee eS aie ets ter can, ose tga aS ei xi ae be be hs _ | 
te Mesa tape, | (si 5 MN cee teh By sali a ee PMA ee it 2 9 fi Deeper aie = a Ba. | 
4 wat te pee ee ce ; i ; Rene SMe oes a } is De ere : ple aed ere ae AP. it BA 7 Scena eb Sy td: a ea Risch ee q 
ee "ibin,! ke a | a alia pane cee ia i eee Es cm 5 ht fe Me eee ee ne eee, SN eat ey Gc. eno 4 
eG ey, Me Bae ss Bo * Doda i 4 gaan? che 2, a ease a get ip Veen ae ae Va Nes i ok kaien jie uve os aie ne liteoes ea alee io ee as), ee Fs eng 
he een a ( iden ames ee ee aS ee AN con ag sdegee | ae al TES 6 SORT ohupetan i ee 
L Be ee “i oe hess Sea ita aa + = Se | Be nee Pa Gamma es, Bee: ee Seid me "WB rasias als Wear Ape ie ReReTay ier er oe 7 
Fotae Ros WAS eG rae Gr END) IS ine Se See iS he cama Sgn abe ak oa \ "TRA Sr aahas tea SN SF cr cae Re eg is: 
ees Bees os Nog Rt tee ees. ae bea ieee £ Pe ce % Tae eda ne pao Me rimete * rea, 4. a ae ed age Abe Balt aie anes Ri yeoe see 
pe a ee a ey Beato Se ates ite tee Seepe et ag Rig NY oan oe = ae a eee a ke ant esi ee: 
= We er ee Me ey. on a ie eee, ae Bee satan atic. Tee Mae oe “aa aes; . es a a ae : z a 
oo (ice Shea ea Bie a ee: ee Sg aes rales , ee ae Bas ere ee rts Sy ee i eee a5 Ei one cane fe ahs” aoe ca for eo Me eg { 
Ee ae ea (us senegal Tat ee ee. ae ae me oe 0. eee eS. pe aie gee easy ae ce. 3 ies - ethos nee yt heen A oe ee + Bo j 
ioe on ae ey: wae Sa He ss Seta Te 4 £3 ae > es Sraue Ral My re ae meats ee ae shi: Sa ae te “actus ok oe te a: 3 
ee cara ee oe a a Sa ies at: ne ie | 9 Ty se SI Se Mag b gears . et ae ds “eS EN ee “Dae, 
ary ee ce eee meee ete: De Re ae a ee Be eS 7 eh Bet i ere eo TORRE, ‘a Mee rh ge sie ae oosrae * aN 
| as .? be : he is ae eae ae Chie. Ae ny pee 7" eae he ayo es, eee Seam. 4 
Fie Dea Sh aaa ae ae | ee ie ee teary Se Bee, A eee Le gee A : _— . re a 
Poth re ae es ie Ses aaa Bic mee heats, tame’. Sor ete eae” ies Peay Sea ae _— ; 7 e. 
fon ae | isk a z ar. oo Sage ae Ite {sempre we ed ee Te wager A mae oa Wy: Beha ae ae ne: 
of uh Vg ee Ra ae aero ae: ae ig aS he Bic ht ae ee eee aie 7 ee ae am ey eee ae 5 EA a 7 ? : | 
fy ESAS a2 het | Se) eee es se) ve aa Rea: sae iy. 0 ae ee lamer Wr 2! 2 (ee ie aon aay) - P: : We : : i 
Loe ee ae 2a ae Pigs. Ce oe eae een PN Be oR he dered” ae a - i ™,* . | 
OS DN oan Pe dee aes Sole ae Paty 8S) a wae a ’ a : ) 
+ pony S ie a 5 Samet ey es op eee BE TRS Saar ae Hie. $ a ss 4 , 
ee. 2 4 ce ae Bete to” al 2: ae Bi a gee Ss eet ee a oe Be ES ea “aes? <i 
5 hea ee eee i AR os a 3 1» Re) Se pie 78 he, a eat me | q - ‘ 
te a i fs : ae bet ye ie ea “eo a ice = Ne ag ay nae Ee hon k. e ‘ 2 “wg oats” oe. <3 ci vat . 
 beeeeeeper 1 ge Ps ae ee ieee eee Lie A Mc eit ee en oe! it eee ee ae are array 1 ee ae a ee 
Peay Ae ors: oy hae aoe Rey's eee | See ws Be Seal Sig re Se ie gatas Sh ae La Ret Pages 7 ded <n a aes Bd ae ZI | 
> Oi Bite ome Pt ag CUE cee See LTE RS ee oa q oe POA Nat ve s * SPREE ae ite eh ee <a saa 
Ai a alate ~ Se Mo | eee Oe a 7 CV aa eT  . 
i ven ae _ ? be a aE a eaey ae 0 ai eae es hy ss, ate paige fe | Se. 3. 
+ Pecans Fis aca Seep re” 3 Fe § Ops een) FI “Snea “pene pameseter Ce] EA as eee 2 | : a | i 
Be) Ree ae 1 Oy trical ““f tae ra Bae 1a bat aes ae pape hy a fay in: sas rhea 7 ae Atlee ke HK, M aa 2 
, Oe a aa co. Ane oo 1 ee et oh. See nee Speeaern stokes ae . = 3 | Pe - | 
+; Ror foo re ae ae, | ee Frey Sai te Bete ees Beat Ogre a ie ponte ed Soya} ey a 
Pee ae Rye ss aa Be ee ie See be ; A Kea aC: VS, aL oa ae Pita, eG | 
“pees > eee "1c ae Seema is dea shana oe che 22 ee Spb 0 Gy Padgds. aeh 4 i. o 4 | 
ff a sene oie ee = ae eet! Be a eve tS Seno, a pele : a : 
A Patrice. Has or: as ee en Ss apes, = eae Late KS ass ste Pak le a as 
Bin eae ae - Tea bipria |: a So) as aes er a fgets eee Sine ct a i stead bias) ie ae ae 
AE a ama Coat a a ee Ae < .cemmegeel ae, see Ber et ee ae 
Oe ca a. PP vcr ee hin Fy a a “pee Bs Pee) Pee B «. Oaael Abie pe. Fale y 4 Sa ct ie Bae Bed tt 2? 5 iy ay 
er eo i # ; ae eas Oe ~ NT ota 8% es Mime err ale, at * aiieaaaat eee ahi “Pelee: + eae acl 
te es, eS eas ae Ey. oN ae es ae ee hh rah eee NaN iy \ (pea Rm a ee) oe | : 
TG fk ree Se dialer Beech ahve a es. 7a ire ee Boe ieee at Oe feo Be dt te Bf Wes ae : 4 ie aie Re a Pa ame i 
oa i Bey oe le ee Oa Eee & Bee oe he ta - i (Aare ea Bait ee gee Me 
Seseanne ame Pee = ols Te ee eho 2 ae Bie le 8) lana), eg ee ae : Ae TTR ge, . ae ae | 
ett ra <a cS ato > Be Co. alana! ih a Beant Sas ant ts ks rie ty tate ree sail wom ere ie eae fa Soh a 
(een Sam | RRS pene Bt Lae tesa : Se ease <a ae 7 = = io | 
S ears SMe os ae al ng © aig IRE Ne MOB fo f Pi eeate es: ces - eo eee ; ee od eo 
1a o) i. eer ete ite eae: OU, fue dees He Deis ae CRI ee *" Be eas . ey tetreae be ralay eee i ae Ba ea sir Miaieeey 2 
gE PW eeg cas Tia Anema SS eas | agate a ae ati \\ Seige us aes —— , Ce j 
Pe eae et eee ee ae SR GAO aN rick eee ete Cale. een ba ake ee - es at ial 7 
2 siete Ba .. - emee i 2 ak Ne See ree cote Pale 2 > eS pret =, Seal ate a e oa a 
: i ot 3 are ie Re (male me. oe ‘Tigh Spegie Ae ee aman aa 5 "Be er ‘eat WTS r eames a. : a ial os | .. ‘3 | 
fe ,) ee a8 oe Medea Tt ae ae APO ao Pgaee: hee oe ae ee oe uae pee CT ae we Bi ata Raa es * th Sat ys - | 
hte c 3 awe eee er a , Ds ar ee «. ie eae oe 1 cca ae : 
d Siriaas: Se are eae (Ae NS) les Bee Scag Arai oN {SS ee ae ave : ieee ee Mire eA. eo Oe ae es ek) 1 ee tae ee 
ae 4 ee aa ame cielt hee ieee) 0 SUNS ae A ea ee es ioe : - | be : 
oe e oe et sie Sadia eb eae: ee ea i ae ten, 1 Bearer (*. salah 
-. = ; (i. oe mh sis eet Sik aN ee ies oe ae et a Y Fe ui ae Shane gee ae pes. “i a t 
5 hg ome oh ate Oh mee tee. Bere <4 \Gemen ey Gieadt a) (eee Coeg e oat or are Pa i Sica tees = Bie se a ‘ : 
ee ts aia ie ae eet ‘fees Cr ape = aaa ee Pi ced Re 2 Bi at ret ae eer hata ee Pat 4 | 
Ae 4 4 v1? oe Brat! Ove He Oe * ee ere ee Sy oa KR sc ieaag oh . Ff Ph Bs A wd f: Sees 7p 4 ete e st aie eel. a ; 
7 AR ERE Bete tee an Thon ema de Oa yc hte USE A 2 ty Vi ae Shak we x, ee ae a 7 ae : a" - Be ro" > | 
 ceiheuee eta Cre ie 2 UR ite Te ree tiem aml equate h et ie oc Seg Mahe Wo A seer toy |e ee Se aeeae PS ay oe be a - - 
i . a : ee OM Rae ee re ee a. ae iy pene: 0 ay oe. or 4 St a hs ate i F BAN tc rit ( ed Re ie os ae } 
i A bo ea “(hg Raa es 0 SEMEN AT oe os: = ee ey ek ere one oe 7 Th, ‘ae —— : = 4 
t . eee Co ne aia) CE Sees yea me aula Peeps aa tay ae ea a 
ie ; Rete +33 Rye ~ Gane : Sane eae ae eee Bs eee es ee na eeige ae 1 eae et ee, — ES : -_ 
ee nie, as MNCS ai ty Ora oe : i es ae aera oh irene: Bes ci es a ef - : ’ 
cae oe 4 ae ees! =a tae ema Baca ieede Barbers gare eae ac a oe Brae (a ae Th ess a te -_— 4 
| | | | | | he ; oS mi es i aa apne ee pay Cane ee ee ae Ory & or] en Ye a = s: ae ar ae ve 0 a, . a! a” vo “a 
aT fo tag: 2 2s ora ena ieee ONE eataws. T ited gerd [Se ee SS Neity Ss scke. ae Boer ee pees ese mn bo oe eS : 
ae eee OAM ares eee ea Bop ee a Ces ie ol ea ora in. a | . , 
“4. A ae ie ape ee ee, Bed re ve aa 7 i ners: Nes fgets a iss See pee a eran Le teeing cam ic Ss NST eas oe at ; ” 
alte ae eee oe ae, ae Pam gues: |} | eee yes a Hains, cha . a M0, set peas Stee Mean % shi 
5p ie phe aire eae fie te as: ea. my Ne ps Gana q Me ee ie bo Sn ratae 4 ae Wegener, (GP ng Ale ae ret is See 
7 ees 5 Rea ; ery iy Smee at Bee Se ted Col to 8 ae de ‘ Te oh ee aerated ea eM Mics |e 
er oe? an a Nee eee ag cael oa ces Bok 5 Seated ee eso ht Sy =A ee Sor oN eas See N SS aie "oe Bay 2 yc ae 
i a ae a ee | ee WE ae eo alge Fis eames ae Sees as 
Sect es. o 8 ee es ee Ae r: a > delice eae ier | a ale >< eee Mag, ene 
a aes i ok 2 ee a r He ee che vet es. a ae 
e ~ a es a i Sal Berhata tras ENE eer Oc? aS Bi a 
Dol ee ee ae oe ae is a rite 
ee ee a er Mee “n - os lal ree — ‘eeistae 
‘sale "ae a 
oy tei eee ta ete ene ae 
pel he ea Up kerr 5 Sue Bagel a 
4 Sh gs Seay ed aie 
BGI ee Cn te ast. 7 ea 


TS 


OPE ENE RNEE RES SO SS I a a 


AO) 


SOUS. 


BORUBUEORO EDS 


‘ANNE ETEA gee TSC Bie ENA i PER AE EWES RETO HOT 


WGN GY GLY GANGA GWG 


WANG 


ORUMUMUBU 


NOY OG GLY. GLYGAy\ 


i 
| 
: 
| 
| 

_ 

q 


AGRICULTURAL ENGINEERING 


Published monthly by the American Society of Agricultural Engineers 
Publication Office, Bridgman, Michigan. Editorial and Advertising Departments at the 
Headquarters of the Society, Saint Joseph, Michigan 
Subscription price to non-members of the Society, $3.00 a year, 30 cents a copy; to members of the Society, $2.00 
a year. Postage to countries to which second-class rates do not apply, $1.00 additional. Entered as_ second-class 
matter, October 8, 1925, at the post office at Bridgman, Mich., under the Act of August 24, 1912. Additional entry 


at St. Joseph, Mich. Acceptance for mailing at the special rate of postage provided for in Section 1103, Act of October 3, 
1917, authorized August 11, 1921. The title AGRICULTURAL ENGINEERING is registered in the U. S. Patent Office. 


R. W. TRULLINGER, President RAYMOND OLNEY, Secretary-Treasurer 
Advertising Representatives: J. C. Billingslea, Inc., 125 W. Madison St., Chicago; Knox, Inc., 101 Park Ave., New York. 


Vol. 11 OCTOBER, 1930 No. 10 


CONTENTS 


THe NEED FOR BESHARCH IN WARM STRUCTURES .oaieicss iisioisic.e sia sisnicisieelesieicis swale sies 325 
By J. L. Strahan 

ECONOMIC AND ENGINEERING PROBLEMS IN FARM FENCING ............ 0.200000 e ee 329 
By F. A. Lyman 

DEEP WELLS AND PUMPS FOR DRAINAGE AND SUPPLEMENTAL IRRIGATION ...... 333 
By E. H. Neal 

BeNOR et SOR Ie RR AO AMR os iio os ods W A awa CSM awed weRe Saadastas was wane = 335 
By Greta Gray 

HOW THE ENGINEER CAN HELP THE FARMER BUILD GOOD BUILDINGS ............. 337 
By Henry Giese 

SOIL CONSERVATION AS AN AID Be a TO Ne ios oid. res sda apwaassnw sew aeees 339 
By W. H. McPheeters . 

ENGINEERING RESEARCH APPLIED TO AGRICULTURE ...........ccccceececeeeeeeceaee 341 
By Dr. A. F. Woods 

REPORT OF THE JOINT COMMITTEE ON THE EUROPEAN CORN BORER ...........--. 342 

INDUSTRIAL USES FOR AGRICULTURAL RAW MATERIALS .................0--e0005 343 
By Rudolf A. Clemen 

Jom PROBLEMS IN PARM HOME MAKING .4.0:00.6.6 5002000000 d08n00ee ead caeandeeees 347 
By Mrs. Chas. M. Sewell 

AGRECUIT URAL, ENGINGERING DIGHWST «oie. cciiws cen dseasek i ieeu sdileessewe saw sineiee saws 348 

ee I Sa ERNE Sr A nO rae Beta i rg ey OR AD Dea eo oY ae ee 352 

Eeceecreoen. ONE SEEDER NED ARO M OMNES oii-6.s ic rosiaise dG isda ow aussie SSR SMG Ade neuieewOeem weaGwsca 353 


HS. (@\ eV i7aNiVaNi TaN i (aX i (@\i(@Xt Taxi /@\i(@\i/@\teXive\ e————eeEeEeEm ee. 


vax! 


MAIO 


ANION ANI ANI ON 


Aw 


a 


NiveNtvaxir 


¢ 


: 


a 


a OT ee a ee he EE: a a Va Baha am Lage = eae nen 2 : 
Nee es. | aL en ee aa os Ss BEL) oy TS By Pager eae a 
i eee i en Of ee 
SP ows See pp ae eS EP... i : ‘ ; RC Ws 5 
ee Ch = . : scenesintiiiain 
‘i en F % r 
‘ 
ee ee ee 
PRPS PLO LOLO VOLO YYLO VOLO VGLOY VY VOY VOGAL VYVYLYOPOUPYLOPYOVY POU pOpOpOYOyoPOyo GLY Vo poy yg yg pvoy pe UTOTY Y 
5 
q F 1 
a: fe 
. E 4 
| S| 
ee | 
a Ig ie 
- IE 4 
5 {pe 7 
| ty 
: iS 
| EY \ 
- 1s \ 
: 15) een een nn en ne ee ere eee eee eee ——EEEEEooEEEEEEEEEEEEEEEEEEE——————_ B 
nn  —CséaC“S 
I a ehcp nerpeteneteneeeonneanieldelaapEDGRERNINaleeee tree ; 
7 =) Si 
: Ne 
ts 
eg FE | 
K 
| : 
e 
Fy ‘ 
4) KQ 
| 
: Ne 
®) 
z i 
5 
; { 
ee KE 
Kg 
| NY 
: 
\e 
q 
, 
; | 
/ se | 
7 ] 
q ¥, 
, 
7 
. 
ey ; 
a 
4 
ey e' 
q 
: \@ 
By = i 
3 q 
8 i 
i@ 
: 4 
. fl 
| z | 
| | | 
Kg 
- 
i} 
| ‘ 
MBE, SSC Sa See ees ie ER er Bey . he eee Nee vith Se dade so Fo m 5s P i 
i ee I Me SR Biss ! 
Bess eae ae Ae ng ee yi ee Bk Cras” 1 gin lee Meta ieee dey a rs 2 es, fi oe . g 
bocey ae mane: Ne fe ee aR 2 Ser a oS Sage ay + 
mee oe eee ae Si: Se 2 eee eer aen gue et 
Ses eek aoe Sn ee re of G3 ARP ey o's, ca NR SIE Weleeah ie TRE ce ‘ 3 : : ; 
Nata areocep oe are ee PRR ta ae oe. ee pee iia: ; 
ste a tia eae Li ez ae Peet: oe Set « Carne ie iere ye = San * 3 ‘5, ier ele r Fa é = 
Rages | aM ee eae oy ee 3 ES ee Pei eye a nen 
a ee eg See St" 2, EMR eg oe Se deg f os ~ a TSS eet eel 1 a <= Bee = ey Poe ee oe 2 - 


AGRICULTURAL ENGINEERING Vol. 11, No. 10 


EAR after year, from the planting season 


through harvest, machines equipped with 


Hyatt Roller Bearings are protected perma- 


Hyatts serve 
through tion and maintenance worries. 


nently against bearing breakdowns, lubrica- 


every season With Hyatt Roller Bearings built into your 


equipment you give the farmer the kind of 


— bearing performance that adds to his appre- 


TRB SONGS Be 


ciation of the quality built into your product. 


ue. 


And today farmers are educated to look for 


just as the bearings serve ? 7 
through every season so do improvements — not merely in external ap- 
the Hyatt engineers who are 
available for your consulta- 
tion on bearing applications 
at all times. 


pearance, but in the unseen parts—parts 
which mean the difference between profit 
or loss in the every-day operation of their 


equipment. 


HYATT ROLLER BEARING COMPANY 


Newark Chicago Detroit Pittsburgh Oakland 
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The Need for Research in Farm Structures 
By J. L. Strahan’ 


of the director of the farm struc- 

tures research survey conducted by 
the U. S. Department of Agriculture in 
1929 and 1930, present farm construction 
in the United States represents an in- 
vestment of approximately 11% billion 
dollars. Estimating. depreciation and 
taxes conservatively at 6 per cent it re- 
quires an annual outlay of over 700 mil- 
lion dollars just to maintain this invest- 
ment intact. In addition, new construc- 
tion is being completed every year at a 
probable cost of many millions more. 
Truly this problem has real economic 
significance in the agricultural scheme 
of things. In fact no other item of agricul- 
tural investment except that in the land 
itself approaches it in magnitude. And 
yet it is the one that has received no real attention from 
public research agencies either from the economic or the 
engineering approach. Why? 

In attempting to analyze the problem to discover rea- 
sons for this unfortunate situation, one is confronted 
with the peculiar fact that, in spite of the immense total 
amount of money involved, no individual or group of 
individuals is technically responsible for the adequacy of 
farm building design, excepting only one. That one is the 
farmer himself, and he is not, and cannot take the time 
to be, technically trained. This was all right so long as 
production methods did not call for the solution of tech- 
nical problems in the design or construction of the various 
buildings required. In the old days a farmer was a jack- 
of-all-trades and his technique was entirely adequate for 
the solution of the comparatively simple problems that he 
had to meet and solve. 

Times now have changed. Strict control of all factors 
of production is demonstrating that a closer attention 
to technical detail in design is economically necessary. 
The farmer is being asked to think in terms of B.t.u., 
storm sash, area of wall exposure per animal unit, caloric 
value of feed rations, electrification, building arrangement 
and organization for labor economy and any number of 
other such trying details. But he is so busy producing 
that he has no time to learn how to use this newer 
technique to produce most economically. He is not tech- 
nically trained and in the nature of things he cannot 
be technically trained to the point where it is safe for 
him to use his own judgment. 

Farmers do not yet have the services of agricultural 
engineers; however, there is no doubt as to the need for 
technical service in this field, and where there is a need there 
is usually developed a means for meeting it. Therefore, 
engineers must be developed and farmers must be ed- 
ucated to see the value of using them. 

Because no individual or group of individuals is tech- 
nically responsible for the adequacy of farm construction 
is no reason to suppose that no individuals or groups of 
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individuals are interested. Plenty of 
people are interested but none are re- 
sponsible. Is there any wonder then that 
the problem has not been apparent? Is 
there any wonder that no one has up to 
the present been able to show just how 
farm buildings are related to the gener- 
al scheme of agricultural production, 
when this relation has been obscured, 
unintentionally perhaps but nore of the 
less effectively behind a smoke screen 
of divergent opinion and conflicting in- 
terests? Let’s drag this problem out in- 
to the light and look it over. 

The amount of money involved in 
farm construction throughout the coun- 
try is large. But the individual project 
is small, anywhere from $500 to $5000 
on the average and probably the larger 
number near the small end. This is 
not much compared to $35,000 for a new post office 
or $150,000 for a new high school. Inasmuch as the man 
who retails the building material has interest in the 
project in proportion to its size, it is easy to see that 
while he undoubtedly wants to sell the lumber for the 
chicken house or milk house or stable, he doesn’t want to 
badly enough to go into design technicalities beyond what 
is absolutely necessary to get the business. The irreduci- 
ble minimum. Nor is there really any good reason why 
he should. The larger material interests, however, lumber, 
cement, brick, and tile, etc., see the market as a whole. 
They see the 700 millions, not the individual $500. They 
are the ones, therefore, who have undertaken to supply 
the local dealers with the “irreducible minimum” of tech- 
nicalities that he needs to get the business. Bulletins, 
plan books, blueprints with bill of materials—all stand- 
ardized and all “best’”—clutter the offices of the local 
lumber yards, and the information therein contained is 
handed over to the farmer without question, except per- 
haps first to determine which material carries the most 
profit. Unless the information is sound, how does this 
profit the farmer? 

This is not a matler for censure of the materials 
interests. They have done the only thing possible under 
the circumstances. They have used the only infor- 
mation available and have conscientiously attempted 
to have it right. The very fact, however, that they all 
respond most enthusiastically to every effort that has been 
put forward to develop cooperative research in this field 
leads to the suspicion that they are fully alive to the lack 
of the very material that would make their efforts at ex- 
tension 100 per cent effective. They are an extension agency 
functioning in advance of research and they realize it. 
Therefore, they want research. Research that will de- 
velop such information as will be generally agreed upon 
as safe to place in the hands of their distribuiors. Such 
a general agreement is going to reduce the resistance to 
sales tremendously because for any given use all ex- 
tension agencies whether industrial or institutional will be 


advising the same or comparable construction. The farm- 


Tas eR SR Gc a nm cea! i laos tent EM gh SNe ae rr (io) Se ear Dh r <a ' 
ay Jee oath SCS Sami ee TG ieee ere Soe meee : : ; 
ea aren Ee ang >) aae UR geie an Sa Ni a ee “Suge i , i 
Wars) ‘ee ig Ey eS atts Ped OREN ete oi: a * F zen! be 
at ee =e Je eS) a es Se ; nee: “PRM o : a : ines 
i ese a SES, 10 pM ea as = * ee eee at , a a 
a Coes a Bg jee de yf [Spee ee esp eae Soo 5 ei Sea Ae oe SC Li 5 
ae ees eee ee Oa oo ‘ 
+ . j 
7 
F 
q 
Gg 
a 
a 
_ 
, 
7 
‘ a 
; ; | 
ee . 
7 a aaa ea i arias 
ee 
7 
r 
: Be ee 
q ry 
= 
wil 
4 
3 = 
iD 
af 
j 
q 
c 
i 
a 
: 
7 
q : 
oo 
: messniicignne . 
; Po ee 
gq 
: 
. 
q 
a 
q 
See RS PET as ; ee Lt is Se oe ees, © nn, ee § , ss Es ane J 
f+ Pa aes ae ae aed wet ee ae Res Oe ge es be ome 5 
- hee ie Bg > ane We). ee er ee ‘ aan : ‘h n . . 
Ririn ky toe i; eta ner oe — 133 eS b “am (sae) oe) ee j . yt Mr, 4 ; Pet: Baie : 
Re Ray Ue soles ngs eer hie” Bi px re SR tt | Se carters : s; 
fa Bas mee. | Sa ee re Wits. ee es pare ¥2 PN ; ye : : 
en Se ta oe ee, eal oe Re AL 4 ae ong ht ane . . ; 
os oe heey a i Paes 3 i he 3) baie emer = se) oo ag : ress : Sl r ‘ 
mente OO SR ce fae ah a Be tee Be sch) tee ae vias f 5g E . sats 
i ee meet hoa ey, 2 pa i BN gO 2 cea ale ar ee a ek i ie é 
mhees bar eA ete a oa a ee pS ERS SE ss GDS ae, re Eee a ea 3 3 eee - F 
ais ose Sees ee i ee ee i ee See a ae Cr 
P fe: thee es. rae ie. . | oe eee Maar ~ RE OAS Se pee ees Bee eke cee oes 5 2 r Sees | 


rc ai oe a 


: 
g 


An outside view of the barns on C. W. 


er will be getting a straight story from all sides and will 
therefore be much more in a buying frame of mind. 

The materials people are not the only ones interested 
in this little item of 700 million dollars. Equipment 
manufacturers want their share too. To which they are 
justly entitled. But how do they fit into the picture? 
Before equipment for a stable can be specified accurately 
enough to enable the factory to prepare it for shipment, 
the plan of the stable in which it is to be erected must 
be worked out in detail. Of course this planning is the 
farmer’s job. He is supposed to tell the manufacturer 
just where he wants his stalls or pens or what not, and 
the manufacturer is supposed to furnish just that, no more 
and no less. But there is a serious hitch in this pro- 
gram that isn’t at first just clear. Individual farmers’ 
requirements are all different- whereas the manufacturer’s re- 
quirement is, if he is to keep down costs and sell successfully 
in a highly competitive market, to simplify and standardize. 
These two opposing interests must be resolved to the 
satisfaction of both parties before a deal can be con- 
summated. Now because the manufacturer is constantly 
in contact with many different problems he gradually 
accumulates a mass of information that enables him to 
speak with a certain degree of authority to a new 
customer, who in turn comes to accept him as such. 
Hence in the course of time instead of the farmer telling 
the manufacturer just what he wants, the manufacturer 
assumes the role of specialist and tells him what he should 
have. And it isn’t surprising that he tells him in terms 
of simplified and standardized equipment. Please bear in 
mind that the manufacturer is not to be criticized for 
this. There is no evidence at present available to show 
that the extension service he renders is not of the highest 
order of engineering and technical excellence. On the 
contrary there is plenty of evidence that a good share 
of it is. But it is still a fact that equipment manufacturers 
as a whole, so far at least as the farm building problem 
is concerned, constitute an extension agency of vast pro- 
portions, an extension agency functioning in advance of 
controlled research, using the farm public as a huge labo- 
ratory on which to try out new devices and new methods. 

In fact, I presume that these manufacturers come as 
near to constituting a really effective extension agency 
for disseminating information in farm building design as 
now exists. It is probably true that not less than 500 
men are traveling through this country constantly in 
touch with persons who actually spend money to build 
barns of one kind or another. Each of these men is given 
a short-course of training by the organization he repre- 
sents and is instructed to sell goods through the service 
he is prepared to render. It is not proper to say that 
these engineers are not adequately educated. It doesn’t 
take very long for a bright young man to prepare himself 
in a field in which one man’s guess is admittedly as 
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good as another’s. It is enough to consider that this 
young army of farm building experts is a tremendous 
potential power for either good or evil; good if they can 
have access to sound information developed through ade- 
quate research, and quite the contrary if they can not. 

Then there is still a third party interested in the 
700 millions. The man who actually builds the barn. 
Sometimes he is an old-timer who insists on framing 
the way his grandfather taught him and who is consti- 
tutionally opposed to “newfangled” ideas. If not that, 
he is a general contractor who has just come from half 
a hundred different kinds of jobs, store fronts, bank 
buildings, town houses, schools, miniature golf courses or 
what not, and who does not pretend to be a barn special- 
ist. His structural details are usually excellent. but his 
knowledge of farm building “use requirements” is way 
below zero. Furthermore, when he contracts on a cost 
plus basis, his interests lie largely in the “plus.” 

So it would seem that the only one who has a definite 
interest in the final product of the building project is 
the farmer. Unfortunately, however, he is unable clearly 
to define this interest in terms of economics and engi- 
neering. He knows he wants something but he doesn’t 
know exactly what. And he gets something, which may 
be precisely what he needs but which most likely is not. 
If, then, he is hazy in his own mind as to what he wants, 
if materials interests are concerned principally with the 
sale of structural materials, if manufacturers are con 
cerned principally with the profitable sale of equipment, and 
if the man who fabricates the materials and installs the 
equipment is interested principally in seeing a reasonable 
margin of profit as a result of his endeavors, then it is 
not to be expected that the structures problem as a whole 
can be seen only with the greatest difficulty, if at all, 
and is it to be wondered at that it has not yet been 
brought to the attention of the proper research agencies 
with sufficient force to warrant them organizing a com- 
prehensive scheme of research in this field? 

Once in a great while a hard-boiled, hard-thinking 
experienced farmer knows what he wants and gets it. 
But there are millions who are inexperienced, not so 
hard thinking as they might be, and who are not overly 
endowed with that peculiar characteristic stubbornness 
or mulishness popularly glorified nowadays as “sales re- 
sistance.” These millions have but two disinterested 
sources of help, namely, state and federal governmental 
agencies and the architectural profession. When they 
go to these sources, what do they get? 

From the federal and state agencies they get the 
personal opinions of those who, in the first place, are 
unable, because of lack of funds, to study the problems 
adequately, and who, in the second place, are not in a 
position easily to say “I don’t know” for the simple 
reason that they are hired to know. A tough position 
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to be in if there ever was one. The opinions these 
people offer may be good and they may be bad, but, 
through no fault of their own, they are not to be relied 
on. Some of my best friends, in whose opinions I have 
a great deal of confidence, disagree on fundamentals. 
They can’t all be right and differ at the same time. That’s 
why they are not at present to be relied on. These 
governmental agencies are unquestionably doing the best 
they can under conditions that make a really satisfactory 
job impossible. Nor is it because they can’t get sup- 
port. Not at all. But rather because they haven’t real- 
ly defined their own job. One good friend of mine wants 
some Messiah to rise up and paint a plowing pic- 
ture of the problem that will literally make the 
legislatures and Congress weep money for research. 
Another wants to start something, no matter how small 
and prove by definite results that a reasonable expenditure 
is logical and desirable. Others are actually doing work 
on a shoestring at odd times, and I firmly believe will 
definitely prove not only the desirability but the urgent 
necessity for adequate support. I’m for both lines of 
attack. If we can find the picture painter, let’s use him. 
But if he doesn’t show up in time to inspire us before 
we pass out of the picture ourselves, let’s do the other 
thing. A definite program worked out for a limited field 
will go far toward demonstrating the value of proper 
research te those empowered to inaugurate it. 


Now what does the business farmer get when he 
goes to the architeciural profession? He gets nothing 
unless the architect is in a starving condition, and then 
what he gets is just a shame. As a matter of fact the 
successful architectural practitioner has no time for him. 
And the unsuccessful cne has no knowledge of the agri- 
cultural engineering principles involved in farm building 
design. This situation is exactly what is to be expected. 
The farmer himself is so ignorant of the economic status 
of his building program that he wouldn’t hire the most 
competent agricultural architect in the world, if there 
was one, principally because he thinks he can’t afford the 
fee. 


There is food for thought in that statement. The 
farmer is not to be blamed for not hiring an advisor 
to help him in his farm building probiems when there 
is no advisor. And if there were, you couldn’t intelli- 
gently expect him to hire one if he couldn’t see the value 
of the service. At the present time he doesn’t even know 
the value of his buildings, let alone the value of advice 
on them. All he knows about them is their first cost. 
And that specter of first cost is simply- hideous to the 
fellow who works hard for a small margin of profit. Does 
that not suggest the line of attack for a research pro- 
gram? And does it not also open up the road we must 


travel if we are to build anything like a sound mass of 
professional technical information that will put the agri- 
cultural engineer where he should and must be, namely, 
on the same plane as the architect; that will make him 
a necessity in the modern scheme of agricultural pro- 
duction earning his own way through the value of his 
service? To me it suggests the following: First, es- 
tablish research projects to determine the economic 
status of farm buildings; second, establish projects to 
develop proper and adequate design data—agricultural 
engineering technique. 

Consider first the economics of the situation. What 
percentage of the total cost of agricultural production 
is represented by the use of buildings? What effect will 
increasing this preseat percentage have on other cost 
factors? What will be the effect of decreasing them? 
In other words, what is the value of the farm buildings 
in terms of greatest returns through their use? When 
this is definitely shown and the truth of the matter gen- 
erally known, first cost as the Jimiting factor is going 
to fade out of the picture. It will take plenty of effort 
to determine this truth and plenty of ingenuity to pre- 
sent it convincingly to the general run of business farm- 
ers after it is worked cut. But when the result is finally 
accomplished, farmers are going to get more value from 
their buildings, more good building materials will be used 
where and how they should be used and more building 
equipment of the kind that has economic justification will 
be in demand. Agricultural production costs will be re- 
duced and allied industrial volume of business will be 
increased. A satisfactory situation all around. 

Agricultural engineering technique, knowledge of meth- 
ods or ways and means for proper design, is lacking. 
Ask any agricultural engineer what in his opinion con- 
stitutes the special problem involved in designing a stable 
for livestock that could not be readily handled, after a 
short period of investigation of the available literature, 
by an ordinary practicing architect. I doubt if he could 
tell you offhand or even after some little cogitation. Per- 
haps there is no such special problem, and perhaps it 
is true that the only reason the architect has not been 
interested is that he has seen no profit in it for himself. 
I do not think this is so myself. I think there are factors to be 
considered in the design of such a building that would never 
occur to the ordinary architect as existing. J think these 
factors constitute the technical material that sets this 
work off in a separate professional field. I think the 
agricultural engineers working in the structures field con- 
stitute just as distinctly a separate branch of the archi- 
tectural profession as do the men who specialize in public 
buildings, or small dwellings or corner filling stations. 

Specifically, what do I mean by agricultural engineer- 
ing technique? If you will try to list out for yourself 
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Interior view of a stable on 
the one hundred fifty-cow dairy 
farm of C. W. Miller, Cock- 
eysville, Md. Business farms of 
this type especially need to 
know the relation between their 
building costs and their total 
production costs 
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the “use requirements” of only one of the animal shel- 
ter structures you will be led into paths that the archi- 
tect never treads—doesn’t want to tread—is not fitted 
by his training to tread and will tread only if his personal 
inclinations lead him through them in spite of his training. 

Consider a dairy stable for instance. Its primary 
function is to house milking cows. It is not to furnish 
storage for feed and hay nor is it to store and handle 
milk after it is drawa. It is not to provide certain pas- 
sage-ways to and from feed, milk room and cows. All 
these elements of the problem could be taken care of 
without walls or roof. A concrete floor equipped with 
stalls, stanchions and watering equipment, flanked on one 
side by a pile of hay and feed and on the other by a 
milk cooling vat would admirally serve all these pur- 


‘poses. And the expense of walls and roofs would be 


eliminated. There is only one reason for enclosing and 
roofing in that concrete floor and it can be summed up 
by just one word: Weather. If it never got too cold or 
too hot or if it never rained or snowed or if the wind 
always confined itself te a gentle zephyr, then we could 
save a large part of the first cost of building construction 
and still be exactly as efficient in our methods of ex- 
tracting the milk from the cow. But we all know what 
the weather is. Mark Twain said that although everyone 
kicks about it, nobody ever really does anything about it. 
I can’t agree with him at all. Every man who builds him- 
self a house or his cows a barn does something very 
substantial about it. The only point to be considered is, 
how well does he do it, and the vital question before our 
friends interested in structures research is how well does 
he need to do it? 


Is it enough to provide merely a crude shelter to 
break up the worst of winter winds? Shall we close in 
the barn on all sides and try to keep it from freezing? 
Or shall we produce such a nice adjustment between heat 
production by the cows and heat loss from the building 
that comparatively uniform temperatures will exist 
throughout the winter? Or shall we go even further and 
lower the temperatures in the summer time by means of 
artificial refrigeration, thereby holding a uniform tem- 
perature year round? Somewhere between no control and 
complete control is a point where expenditure will be 
justified by returns in the milk pail. I am certain that 
in some sections what is ordinarily considered a good 
barn is not adequate. An organization producing certi- 
fied milk in Wisconsin, milking between 600 and 700 
cows suffers a drop of 5 per cent in the daily milk flow 
during a sudden cold snap. No records are available to 
show just how the temperature in these barns varied. 
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but this is beside the point at present. We know that 
temperature variation of some kind resulted in a consider- 
able loss. Five per cent of the milk from 650 good cows 
in terms of sales of a certified product amounts to some- 
thing like $60 to $70 per day. Ten days of such loss 
during the winter would amount to interest on a very 
considerable investment in housing and control equipment. 
Savings in feed that might be made if stable temperatures 
could be controlled, and reduction in herd depreciation 
through prevention of respiratory diseases are benefits 
that would accrue in addition. Unquestionably there is 
work to be done here. 

Now the factors involved in the problem of providing 
the correct degree of control are those with which the agri- 
cultural engineer is particularly concerned. Their prop- 
er manipulation requires the use of data of distinctly 
agricultural engineering significance, design constants and 
factors that the practicing architect has probskly never 
heard of. What architect can tell us the conditions of 
temperature and humidity conducive to the most efficient 
production of milk by the justly celebrated foster mother 
of the human race? How many heating and ventilating 
engineers can tell you cffhand, or even go to their hand- 
books and find out, what the rate of heat and moisture 
production by a cow in full milk flow is per hour? Or 
the goat, hog or hen? Yet if atmospheric environment 
is to be controlled these constants must be carefully 
considered. They must be considered in a very definite 
relation to building construction details as well as to 
climatic conditions. 

We must admit at this point that agricultural engineers 
cannot go to their handbooks either. They are quite 
as much in the dark as the architect or the ventilating 
engineer, except for one thing—that they are conscious 
of the lack, know it must be supplied before they can 
be considered as members of a going profession, and 
know how to go about remedying the situation. By re 
search—always research—and research by the properly 
constituted public agencies. 


Is it necessary to say more? With powerful industrial 
organizations acting in an extension capacity, circulating 
material of questionable value, with the regularly consti- 
tuted agricultural extension agencies in a position neither 
to acquire adequate material nor to say “I don’t know,” 
with the farmer himself hazy in his conception of factors 
vital to the successful conduct of his business and with 
an embryonic profession practically entirely devoid of a 
fundamentally sound technique, can there be any question 
as to the vital need for the inauguration of a comprehen- 
sive and well-coordinated research program in the farm 
structures field? I ask you. 
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Economic and Engineering Problems in 


Farm Fencing 
By F. A. Lyman’ 


T SEEMS that fencing has seldom been regarded as a 
subject or problem of sufficient importance to -warrant 
any considerable study on the part of agricultural re- 
search agencies, be they engineering or economic in charac- 
ter. When fence has been thought of, it has been to wonder 
how we might get along with less or do away with it 
entirely. It has taken its place in the minds of the farm- 
er, the teacher and the research man similar to that oc- 
cupied in the mind of a grocer by sugar and flour—a 
staple, necessary commodity, bui nothing to get enthused 
over. 


Yet fence is almost as basic as the soil itself in most 
of our systems of farming and over the major part of 
our productive agricultural area. To the structures man 
fence is of great importance, for without fence there is 
but little need for the income-producing portion of farm 
structures. The magnitude of the fence problem at present 
is spotlighted by the fact that from 25 to 50 per cent of 
existing fences, averaging around 30 per cent the country 
over, are entirely inadequate to turn livestock. 


We have made surveys in 20 states and have a 
fairly accurate picture of the kind, extent and condition 
of fences as they now exist. This survey shows that ap- 
proximately one-third of the fence, ranging from 25 per 
cent in some cases to as high as 60 per cent in others, 
is totally unfit for the purpose for which it was intended. 
Based on an economic life of 15 years, which our surveys 
have shown is about as long as fence can be expected to 
last without excessive repair cost, the percentage of poor 
fence should be approximately 6.6 per cent. This gives a 
bird’s-eye view how far neglect of fences has been car- 
ried. As engineers you will be only casually interested in 
these data, but they will have some value to you in esti- 
mating the size of the job involved in adjusting fence 
construction to fence need. 


To put the existing fence lines back into effective 
service as livestock barriers will require an average of 
between 2 and 2% rods of new fence for every acre in 
the corn belt and much of the adjoining regions. 


1A paper presented before the Structures Division of the 


American Society of Agricultural Engineers, Chicago, December, 
1929, 


“Formerly managing director, Farm Fence Institute. Assoc. 
Mem. A.S.A.E. 


To what extent these fences should be rebuilt on exist- 
ing lines; to what extent they should be relocated; to 
what extent they should be abolished entirely; to what 
extent they should be augmented by additional fences, 
and to what extent present fences should be replaced by 
fence of a better type are distinctly economic and engi- 
neering questions, and as structures men it is of vital 
importance in your work. 

Now to take up in more or less detail some of the 
outstanding economic and engineering problems of fence 
which need study and solution. In the first place, the 
farmer is not fence-conscious; he still regards fence as 
a necessary evil in 90 per cent of the cases and sees in 
fence or fence repairs nothing but an expense which re- 
turns no profit. As I said before, this is a psychological 
situation and does not indicate that there is a sound 
economic reason for neglecting fences. It is merely a 
case of other products being made more attractive to the 
farmer, and, consequently, he neglects one of his greatest 
income-producing items of equipment. 


In considering the economics of fencing, we find that 
the first and probably the most important and more 
comprehensive problem is to find the income-producing 
value of fence in different farming systems. In other 
words, how much will a dollar invested in fence be ex- 
pected to return the farmer who made the investment? 
If he specializes in hog raising, the figure may be one 
amount; if he is a dairyman, it may be another. Animal 
husbandry experiment station tests have shown, for in- 
stance, that hogging down corn is a profitable practice 
from two angles: first, that it saves the labor of husking 
the corn, and, second, that it produces more rapid and 
more economical gains when it is properly supplemented 
with the necessary protein. Again, barb wire is quite 
largely used by dairymen at the present time, although 
the trend in new fence building is unmistakably toward 
the use of woven wire and heavier woven wire than has 
ever been used. It does not take long to lose the cost 
of a good woven wire fence if a valuable dairy cow 
crawls through some shaky barb wire and gets badly 
torn and cut. In many cases dairying can be properly 
supplemented with hog raising and this, of course, calls 
for woven wire. 


What is the income-producing value of poultry fence? 
Now that the poultry husbandry men have definitely 


(Left) ‘Direct to Consumer’’ corn harvesting. 


(Right) A neatly fenced barnyard 
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ascertained that the greatest poultry profits are obtained 
with the sanitary method of handling chickens, turkeys, 
and other poultry this problem affects directly the use 
and design of the poultry houses in which you are inter- 
ested, just as the use of the McLean County system 
involves a problem in designing the proper kind of shelter 
for hogs. When data of these kind are assembled and 
we can tell quite accurately how much a dollar invested 
in poultry fence or hog fence or any other kind of fence 
will return on the investment, it is going to be a lot 
easier to show the farmer that fence is something more 
than a necessary expense. 

Then there is the question of the relation of fence 
to profitable livestock production. In many places in the 
East, and I am thinking of Lancaster County, Penn- 
sylvania, especially, as I had an opportunity of making 
a visit there last spring, cattle ar? kept shut up in the 
barn the year round because the farmers feel that they 
can make a greater income by raising cultivated crops 
on all of their land and feeding the cattle in the barn. 
On the other hand, recent experiments by the U. S. De- 
partment of Agriculture, various state colleges and by the 
National Fertilizer Association show that pasture can be 
made one of the most valuable crops on the farm. The 
U. S. Department of Agriculture, for instance, found that 


the labor cost of producing one ton of digestible nutrients | 


in the hay-grain rotation is 20 times as much as the 
labor cost for the same amount of feed in the form of 
good pasture. Records from New York show that cows 
on pasture during the summer months return a profit 
of 24 cents a day on the milk sold. During the winter 
because of the high cost of feed, there was an actual 
loss of 4 cents a day. This is due in a large measure 
to the small labor cost of maintaining pastures. Experi- 
ments in Florida have shown a net return of $7.82 per 
acre from improved pastures grazed by beef steers. Seven- 
ty-two experiments of the National Fertilizer Association 
carried out in 10 states last summer show that the cost 
of pasture on a moisture-free or dry feed basis under 
-a proper system of pasture management is half the cost 


of corn silage or clover hay fed in the barn and one- 


fourth the cost of concentrates. This system of pasture 
management, as most of you undoubtedly know, involves 
the use of necessary fertilizer on the pasture and the 
use of fence to divide the pasture into three or four fields 
or paddocks for rotative grazing. In many cases in New 
England these experiments show that a net profit ex- 
ceeding the present selling price of the land can be 
obtained annually by such a system of pasture manage- 
ment. Furthermore, the use of this system enables the 
grass to obtain a two-week or month earlier start in the 
spring and thus eliminates just that much labor and feed 
cost in barn feeding. 


Essentially, the use of fence to enable livestock to feed 
itself is an application of the assembly line principle 
which has revolutionized American industry in the last 
15 or 20 years. The more fully this system can be ap- 
plied to agriculture, the lower will be the cost of pro- 
duction and the greater the profits. 


Then comes the question of the relation of fence to the 
maintenance of soil fertility. It is a commonly accepted 
idea that a livestock system of farming tends to increase 
and protect soil fertility as compared with a straight 
system of grain farming. It has, of course, been proved 
that grain farming can be made permanently profitable, 
but it has also been proved that the same system of 
grain farming supplemented by livestock enterprise will 
be just that much more profitabl2 due to the more eco- 
nomical utilization of feed and the increase in labor in- 
come which is thus made productive throughout the great- 
er period of the year. 


Recently published data from the Ohio Agricultural 
Experiment Station show that over a period of 18 years, 
during which the project has been carried on, that a 
livestock system of farming produces consistently higher 
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yields than grain farming. The average for the 18-year 
period shows a difference of corn yield in favor of live- 
stock farming of 6.73 bushels per acre, soy beans 2.8 
bushels per acre, and wheat 4.51 bushels per acre, while 
clover yielded an average of 2.46 toms per acre. 


In every instance, the crop yields in livestock farm- 
ing have exceeded grain farming. Taking the average 
of the full period of 18 years, the yields of corn have 
exceeded the grain farming yields by 9.8 per cent; the 
yields of soy beans by 14 per cent, and the yields of 
wheat by 17.4 per cent. The crop yields in both sys- 
tems of farming are increasing due to better crop ro- 
tations, the use of fertilizer and better tillage methods, 
but the livestock system of farming maintains a con- 
sistent lead over grain farming. I say that this is live- 
stock farming—more properly I should say that it is 
grain farming with livestock enterprises included. In ad- 
dition to the gain in crop yields, there is the gain usually 
experienced by feeding out the crops and marketing them 
on the hoof and the gains made possible by utilizing by- 
products, such as crop wastes and residues. 


Throughout a large area of the country where soil 
fertility is a vital problem—and there is scarcely any 
part of the United States where it isn’t a problem any 
more—we find that the colleges and experiment stations 
are advocating a crop rotation system to include the 
legumes and cover crops. In order to make it at all 
profitable to raise these crops, livestock is necessary to 
utilize the roughage. In the Northwest, the old South, 
and the Southwest there are not sufficient fences of any 
kind or description to make possible the inclusion of 
livestock in the farming enterprises at the present time. 
Therefore, fence must be installed before the soil-saving 
and soil-building methods can be adopted. Here is another 
place where the necessary expense idea, with which the 
farmer regards fence, prevents or discourages the adoption 
of these better practices, as he thinks of the investment 
required for fence and decides that he will just struggle 
along in the same old way. 

The relation of fence to labor economy is an inter- 
esting study. I think that it can easily be combined 
with the relation of fence to economy of equipment oper- 
ation, as both depend to a large extent on proper field 
arrangement. In the first place, a properly laid out farm 
with fields of long rectangular shape and so located as 
to require a minimum amount of travel to and from the 
buildings materially reduce the cost of equipment oper- 
ation. Furthermore, 2 good system of crop rotation can 
seldom be practiced efficiently, unless there are the same 
number of fields as there are years in the crop rotation 
and the same fields are of approximately equal size. 
If the fields are not so arranged and laid out, there will 
be labor peaks varying from year to year which will 
materially affect the economy of labor and equipment 
operation. 

Fields should be laid out so as to make possible the 
running of livestock in every field to utilize crop wastes 
and residues and to allow the animals to feed themselves 
as much as possible and to minimize the amount of 
personal attention required in escorting them to and from 
the fields. 

Ninety per cent of our farms at the present time still 
follow the same or much the same system of field ar- 
rangement as they did when three and four horses were 
the common units of power. Now, we have tractors and 
larger equipment that require a field arrangement in keep- 
ing with the change in conditions. In many cases, it will 
require less rods of fence to fence a farm properly when 
it is rearranged than under the existing layout, but I 
assure you that the fence industry has no desire to en- 
courage old and inefficient layouts in order to sell more 
rods of fence. For one thing, if a farmer is encouraged 
to rearrange his farm, he is more likely to fence all of 
it hogtight, thus requiring a much greater volume of fence 
than he has formerly used when many field divisions 
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(Left) Woven wire fence with from one to three barbed strands, typical of the fence being installed by farmers in Iowa, Min- 


nesota and the Dakotas. 


were unfenced or merely divided with two or three strands 
of barb wire. Such a system of field arrangement and 
crop rotation encourages the raising of livestock, where- 
as our present systems of field arrangement directly dis- 
courage it and greatly increase the production cost. 
Therefore, this question of field arrangement is of vital 
importance to you as structures men who are interested 
in designing and extending the use of profitable farm 
structures. It is to be debated whether the lack of fence 
is responsible at the present time for the smaller amount 
of livestock on our Middle Western farms, or whether 
the lack of livestock has discouraged the use of fences. 
I am inclined to believe that the former is the case due 
to the fact that many farms are tenant-operated and the 
landlord refuses to fence it properly in order that the 
tenant can raise livestock. 

This brings us to the question of land valuation and 
to the question of the relation of fence to the tenant 
problem. Livestock farming everywhere is understood 
to be the best means of conserving soil fertility. The 
trouble is that many land owners have found it difficult 
to embody this belief in a practical system of tenant 
tarming. More and more they are turning to the 50-50 
livestock lease or some variation of it in spite of its 
complications and occasional difficulties. This policy is 
to be commended and what follows is not to be con- 
strued as discouraging this system, but is a suggestion 
whereby landlords may achieve most of the permanent 
benefits of livestock farming without sharing directly in 
the investments and problems of animal husbandry. 

The absentee-landlord especially is concerned in keep- 
ing up the crop-producing capacity of his land, of main- 
vaining its market value, of conserving as much as pos- 
sible of that plant food which is the soul of the soil. If 
it can be done by livestock farming, and it can, he cares 
little who owns the stock. He will gladly forego current 
profits from the livestock enterprise if he is thereby re- 
lieved of risk and responsibility involved and at the same 
time is assured of its soil-conserving, yield-producing 
benefits coming to him automatically through the selfish 
interests of his tenant. Investigation shows that there 
are plenty of tenants willing and able to carry on their 
own livestock enterprises without a 50-50 lease or any 
partnership with the landlords. They are willing to 
furnish all of their own capital for the foundation stock 
and take all the hazards of the business. All they need 
is a farm fitted to the keeping of livestock. 

We hear over and over from the tenant the refrain, 
“I would have more stock if the place had fences to hold 
it,’ but the landlord should want fences for the animals 
not so much to keep them in as to let them out. He is 


(Right) A well fenced farm 


concerned not only with serviceable fence of a type that 
will hold every sort of stock that it pays him to have 
in the field, but with the field arrangement that will 
encourage the tenant to turn it out. 

Thinking for a moment of the value to the landlord 
of a system of farming which increases soil fertility, we 
may hark back to the Ohio experiments and figure out 
how much the $10-per-acre increase in crop yields is 
worth to the landlord. On a cash basis, of course, it 
means some $5 per acre per year in his cash income, 
but from the standpoint of selling value of the farm, it 
means an increased valuation based on earning power of 
approximately $60. This dramatizes very briefly the vital 
part which fences play from the landlord’s viewpoint, 
but it is a message which the landlord must be made to 
understand in contrast with his present attitude toward 
putting fences and building improvements on his farm. 

The question of the relation of fence to increased 
farm production per acre and per worker hinges very 
largely on the items discussed above, namely, soil fertility 
and labor and equipment efficiency. The crop rotation 
system plays an important part, as it is important to 
adopt a system of rotation with as many high-profit crops 
as possible, but still with sufficient crops to furnish rough- 
age and return fertility to the soil. The relation of fence 
to sales value of the farm as affects mortgage bankers, 
local banks, insurance companies and individuals has also 
been covered to some extent, but it is of sufficient im- 
portance at the present time to warrant further con- 
sideration. Many banks and insurance companies have 
come to the conclusion that they must supervise the 
operation of their farms if their investment is to be 
protected. The growth of privately-owned and managed 
farm management systems also are an outgrowth of this 
problem. Almost without exception one of the first 
things done by these organizations is to rearrange the 
fields, make a soil survey and start fencing for a live- 
stock program. On the other hand, however, there are 
thousands and thousaads of acres and thousands of farms 
owned by banks which are being allowed to deteriorate an- 
nually in value due to the lack of such improvements, 
and it is, therefore, a problem of producing data which 
will show these organizations that additional investment 
in such items of equipment will be necessary before they 
can hope to salvage their present equity. 

The economic length of life of fence as compared with 
the actual period of use is a problem which should re- 
ceive further study. Our surveys show very conclusively 
that there are millions of rods of fence in existence at 
the present time which are costing annually more in re- 
pairs and labor costs than the annual cost of new fences. 
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Data should be found which will show the farmer con- 
clusively that he will be much further ahead financially 
to replace his fences when they reach a stage to require 
repairs rather than to struggle with them four or five 
years more, inviting livestock losses and excessive costs. 

The use of temporary or portable fences is rapidly 
increasing throughout every section of the country. The 
growth of this type of fence has undoubtedly been due 
to the increased use and development of steel posts which 
make possible the erection of 80 rods of good fence by 
one man in less than a day’s time. Just as in other 
farm practices hard work in erecting fences discourages 
their use and any methoa of reducing the amount of labor 
encourages their use. Hence, we find portable fence used 
very widely for hogging down corn, fencing small grain 
fields to utilize sweet clover after threshing, the fencing 
of temporary pastures, pasture rotation and livestock 
sanitation methods. All of these practices are very profit- 
able and the use of portable fence should be further en- 
couraged in every way possible. This means that a study 
should be conducted to find the actual earning power of 
portable fence for various uses. You will notice that I 
have used the word “portable” rather than “temporary” 
as I believe that the word -“temporary” carries an in- 
ference of makeshift methods and discourages to some 
extent the use of this type of fence by the more thrifty 
type of farm operator. 

It is a sad fact that practically all of the studies on 
fencing which have ever been made have dealt with the 
subject of mechanics of fencing, and rather than tending 
to encourage the economic use of fence have tended to 
discourage it, due to the fact that ways and means of 
reducing fence costs have been emphasized rather than 
means of increasing fence profits. This directly tends 
to encourage the belief that fences are a necessary ex- 
pense. Manufacturers have been guilty until recently of 
promoting this same idea in their advertising by talking 


Modern Refrigeration 


HE great advance in the last few years in the effi- 

ciency of transportation of perishable food products, 

and in refrigeration, on the farm, in transit, and at 
market, is one of the most important developments affect- 
ing the dairy industry, according to O. E. Reed, chief of 
the Bureau of Dairy Industry, U. S. Department of Agri- 
culture. 


“Fast refrigerator transportation for dairy products espe- 
cially fluid milk, has increased the radius of the milksheds 
surrounding our large city markets by hundreds of miles,” 
said Mr. Reed, “and is giving rise to the establishment 
of dairying and dairy manufacturing in parts of the coun- 
try where formerly the industry could not exist on 
any extensive commercial scale. In the days of the horse 
and wagon the dairymen’s market was the local com- 
munity a few miles away. To-day, milk produced in Il- 
linois, Wisconsin or Virginia may be pasteurized and ship- 
ped hundreds of miles and be delivered to consumers as 
fluid milk in excellent condition. 


The transportation of milk and cream long distances 
under refrigeration is simply an application of the prin- 
ciple which has been working in the fruit and vegetable 
trade for many years. Floride. watermelons are found in 
the New York markets, and probably California canta- 
loupes can be found in Florida markets. Pasteurization 
gives an advantage in the transportation of fluid milk 
and cream which the fruit and vegetable industries do 
not enjoy. The possibilities in the long-distance trans- 
portation become larger as more efficient, more practical, 
and cheaper means of refrigeration are developed. 

Motor-truck refrigerator transport of milk and cream 
is having marked effect on the dairy industry in many 
localities. In more than one formerly isolated dairy com- 
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about reducing fence costs, but now almost without ex- 
ception are emphasizing the profits which can be realized 
from the economic use of fence. 


There are problems in mechanics, however, chief 
among which is the proper installation of corners and 
brace posts. It is very hard to find a good installation 
of this type anywhere in the country where one may 
drive, and consequently we see miles and miles of sag- 
ging fence; here and there is a broken post wkich might 
easily have been prevented by proper corner construction. 


Another study which might well be made due to the 
tremendous increase in the use of steel posts is to ascer- 
tain definitely the relative strength and permanence of a 
permanent steel post fence as compared with other types 
of posts. Partly, I think, due to the continual promotion 
of temporary fence, many farm operators, dealers, ex- 
tension workers, and others have come to the conclusion 
that steel posts are not satisfactory for permanent fences. 
I believe that a study of this problem would reveal that 
steel posts are as satisfactory as any other type if the 
fence is properly erected with good braces and corner 
posts. 


This, in a very brief way, is an outline of some of the 
problems that hinge about the subject of farm fencing. 
I trust that you will agree with me that the fence problem 
is one of the most important with which the, farmer is 
confronted from the standpoint of increasing efficiency 
and profits and, therefore, merits the attention which the 
importance of the problem deserves. [ might have 
mentioned the question of finding the most economical 
means of removing hedge fences, of which there are a 
great amount in a number of our middle western states, 
but this probably comes more within the scope of the 
Land Reclamation Division. However, it is something 
of which you might well be thinking for it affects directly 
the handling of livestock, efficiency and crop production. 


Improves Milk Quality 


munity the motor truck is now hauling the milk many 
miles into the city as fluid milk, leaving the creamery a 
supply insufficient for profitable operation. There is a 
general tendency for the fluid-milk business to push the 
creameries, condenseries, and other dairy-products fac- 
tories from the immediate milk-sheds of the large cities 
out into the more remote areas. 


Another trend in the dairy industry is the increasing 
mechanization of the industry. Most of us remember the 
wooden churn of our boyhood as the symbol of the dairy 
industry of those days. The wooden churn and its 
country butter are now scarcely more than memories. 
Vast changes have come in a few short years. The engi- 
neer and his machines: have brought us economies and 
efficiency, greater profits, sanitation and relief from labor. 

The most outstanding accomplishments have been in 
connection with market milk for the fluid-milk markets. 
Great improvement has been made in the quality of 
market milk in the last twenty years. This improvement 
has been due largely to the cooperation of the industry 
with milk-control authorities. Producers stopped fighting 
inspection some time ago and began to help promote it. 


Although our per capita consumption of dairy products 
is less than that of some other countries, our trend in 
consumptien is consistently upward. In 1922 our per- 
capita consumption of milk and cream, in terms of milk, 
was 50.0 gallons, and four years later it was 55.3 gal- 
lons. Per-capita consumption of butter increased from 
16.5 pounds to 17.82 pounds, and consumption of cheese 
increased from 3.70 pounds to 4.36 pounds. In 1922 our 
consumption of condensed and evaporated milk was 12.69 


pounds per capita, and four years later it was 14.32 
pounds. 
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Deep Wells and Pumps for Drainage and 


Supplemental Irrigation 
By E. H. Neal’ 


N IDAHO, as elsewhere in the irrigated region, the con- 
| cae application of irrigation water has made necessary 

the construction of extensive drainage systems to protect 
irrigated lands upon which from $100 to $300 per acre has 
been placed in water delivery systems, preparation for ir- 
rigation and in improvements. In general this drainage 
has been attempted by the use of deep open or by closed 
tile drains. As the years have passed since the early 
drains were constructed, it has become increasingly ap- 
parent that the results have not been as far-reaching 
as was expected, and that while the rise of ground water 
in certain sections was checked, the continual application 
of water to higher areas still over-taxes the natural under- 
ground drainage supplemented by the artificial drainage, 
and more areas are becoming waterlogged each year. 


If the excess accumulation of water underneath the 
valuable farm lands can be removed at a place where it 
can be utilized for irrigation, rather than being wasted 
away from the land, true conservation of this most valu- 
able resource (water) can be accomplished. Pumping 
the excess water to the surface with deep well pumps of 
large capacity then serves the double purpose of reliev- 
ing the land of its excess ground water and providing 
water for irrigation. 


Furthermore, the available supply of irrigation water 
is definitely limited and must be used more efficiently 
and must serve larger areas if agriculture by irrigation 
is to be extended. Drainage by artificial channels and 
by the natural underground means often results in a re- 
turn flow on the lower reaches of streams that is more 
than sufficient for the adjacent lands that can be served, 
while shortage may exist upon the upper reaches of the 
same stream. Also the very considerable quantities of 
water discharged by drains and return flow in the non- 
irrigation season as well as the water stored in the soil 
below the level of-the drains is not utilized for irrigation. 


The feasibility of pumping from underground for the 
dual purpose of effecting drainage and at the same time 
making the pumped water available for irrigation use, 


1Paper presented at a meeting of the Land Reclamation Di- 
vision of the American Society of Agricultural Engineers, at 
Kansas City, Mo., December 1929. 


uae Aberdeen-Springfield Canal Company. Mem. A. 


has been well demonstrated by experience in various ir- 
rigated areas in California and Arizona where substantial 
quantities of water are taken from underground each year. 
In these localities where pumping wells have been in 
operation for years it has been found that wells from 12 
to 18 inches in diameter cased with light steel, which 
is perforated at the water-bearing strata and sunk to such 
a depth as to make a connection with the permanent 
ground water level have a capacity that makes operation 
economically feasible and are best suited to the pump- 
ing equipment available. Where the wells are not sunk 
considerably below the upper ground water level to a 
connection with the permanent water-bearing strata, ex- 
perience has demonstrated that a constant and sufficient 
source of water supply may be lacking. 

In addition to the drainage effect and the recovery 
of irrigation water, drainage by pumping has the additional 
advantage of flexibility. Plants can be placed at critical 
spots in wet areas, can be added to whenever necessary, 
and a whole system need not be installed at once. The 
unsightly open drain with its ugly spoil bank, cutting 
through the farms, and occupying valuable lands and an 
eyesore to the community is unnecessary. 


In the Boise valley in southwestern Idaho a pioneer 
installation of deep well pumps has been studied by the 
Department of Agricultural Engineering of the University 
of Idaho in cooperation with the Idaho Committee on 
the Relation of Electricity to Agriculture. In this study 
particular attention has been paid to the cost of drainage 
and to the effectiveness. The group of four wells studied 
were the first sunk in this section and as a result con- 
siderable extra expense was incurred due to the ex- 
ploratory work necessary. This extra expense will be 
unnecessary as other plants are added. Furthermore, due 
to the experimental nature of these insiallations, the 
method of development used with one well has not proven 
satisfactory with the result that the yield is low. 


Two of the wells are the gravel wall type 18 inches 
in diameter and respectively 133 and 100 feet in depth; 
two others are of the California stove pipe type, one 12 
inches in diameter and 146 feet in depth and the other 
18 inches in diameter and 132 feet deep. 


These studies indicate that the first cost of the plants 
is from $4000 to $6000, or about $5.00 per acre-foot pro- 


(Left) A small irrigation canal in the Imperial Valley in California. (Right) This picture shows the contour method of orchard 
irrigation 


F oo eee - Cr OV eee 24 OE RE a te eee so SM Ta a ea erage : : ; ; ee 
4 eee Se Fase - ON RRS Se a ae A Mn ee a 
ae a *, eee wes ones 8 ee Os Be pee = er 
ae ey aS ae eget eee ree eee ea 1 Ee ore ; 
ex- - , 
ed 
ief 
nd 
on 
ay 
g- 
ht 
n. 
le 
r- 
a 
S 
n 
x- 
n 
‘. 
t 
ps 
, 
ee 
. es §= en 
7 
; . —_ . , Ta Be] : 
Mh. ie ee : F & cass 
a, igure = 
ere... “age ker an pew x $A +: 
Yas 2 a, poe ae a 
| ae ee % 
2 oe 0 ef clest ESS 
oa ee ee es o&, st ie a ae boas 2) O55 Whe ooh ay pear re 
oe Part, Ae Ae Te ee PERN Ee te 
“ey 1a Se Ee S te seuee Ye ee ils. vias am ey as Maes “caging ae 
me ag Reg: SK a OE ‘ A ee ey tie oe a ae Meee Bore ‘Cae he OO iee WATS L z 
| : Oe eae: 22 “h PAM yy pe ae a SF ees ties A Be ie ie iy } 
Pinaceae : 5. we NM I a OS Fs ileal ftoe ° ; 
oe iade anes) Mee . ee 2 A: iss el, a iN eth BNE, 
Siem A ee ee bw “na , Woes ae ORS ob ag O° ES ear <p eee Seri Koad BENDS 
: Ss Bes ee. Sear el sl is ie D> Seen Be in is he 5 “peg tee Sg gS 8A reste Se tad Gn 
7 gM Se Gas Ce . ila Ae ae Wiss Dg ae eee et ee i RE EN: ee, rg eas ee , 
‘; ta Be ome eae prea i me Ce ies ee peta’ Beg FF ! fs RADNER os 2 SEO ecg ; 
Tee ee Ng “ss Se Se ae i ee eae Fe J a gh Te ee se ieee 
4 eS +. SO a ot ae ad ee ea i ERS 2 A ah wae ee Se fe ae sane iy PR Se sy eo! : 
. hc) Sa fam ay eee ee eo cen cet Snag aa” fe SMa SP) eae mS. Yee etree: BE 
4 ye Toph oe fae : ae tw 4 ? Se aad FO EM» Ret Sg Sig ‘Sa. Ge ar ea ee 
Th ae ‘aad fe ey Lin nee? | lake A A. 4 ere 
- Pe Fede ce ee ee ot ea neh MES Oat 
, gy | Sane eee i a EO ee RE Beco», Sama aee ae 
7 le til bs a ee i ee ee 6 arate ey ee a ys 
Seen LB AN wu cee tN Seema # heh i SOON LE pee Sac oe Sat eee Bhs s. ir 
: FON Pl RS (EE So Re ee ME Pp ee 
BS ote hee i re a ke - ee ee ed PN I ae: co PR aR 
7 ‘\aa ee Ce. ge * da 2 ash. Bi a ee aes” ag ke £ 50 Paha 63). 7 Bie oe ae Map ms 
7 oo we Ae Mag : ae alti EG wes Pe SEY Srey pened uy emg ee ee 
ee 4 ie “ eam, On Sacks : ~ get e <p eB pag ie 5 eer a Zt nt Bok) alae pg? i Serge 
Spe. OO | 2 REG? SF. “Altea 3 er res EE ee 3 eer me Age oJ Se iat ae > 
: a ae eee AE ae Bion § & = ale «3 gees SH: nag? : Me Es ys Dye a> < #3 
7 eee CE eh. ¥ —— OE ‘ae ; ; ein 3 Pad ; 
{ 
fata oh a Te lone, o> eer , i i Se) SG = eee, A Nee i - pics . - 5 ‘3 i 
"i r Ks er ae 2°. COE es. ea Dabs. pois ay ener NOT rag Bese eae ‘ 
thet Sy AO 3 eer see ae % OR aR Eg SR BY aria cp = ee TT es : y j : 
ol ae ie an ee roe ae a ee : 
es cS ae ae} i eee ome ntreecaigmpee | (<< oh Tora re pate 2 
ee es: Bie ; Pome Lie (es ee. ites Be ~ Rede - ood ee Seager we © KP a ek ‘ = aig eS = ‘ : Be we : Co (3 : 
Peay ree 5 ee see NS ee ik ine de Se a ae 7 yaaa ieee, + Poems i. on . 
Bice pay se ‘ 1337 ae. - 7 oo * Bese Bea nee ae wees aol Seta aera tee seo ae Geen : 
a. .. sm og te i AS eel Rt i eer oe 
eR Ee Ane ge Se a Peer Se eee it, gece Re Re ee “ SS Nas ae ae 


duced. The cost of operation of properly desigred instal- 
lations runs from 60 to 90 cents an acre-foot. This is 
with a drawdown of from 35 to 45 feet and a yield of 
from 3 to 6 cubic feet a second, or from 1300 to 2700 
gallons per minute. It should be mentioned that not all 
the present plants have attained this yield as they have 
been experimental in character due to the absence of 
information upon development methods that should be 
employed. Data upon motor and pump depreciation and 
repairs is not available, but in any case will not be more 
than a few cents an acre-foot. A pump similar in con- 
struction and an electric motor used for water supply on 
the University of Idaho campus has run from 12 to 20 
hours each day since the spring of 1921 with but one 
repair, a copper gasket in the thrust bearing being re- 
placed this spring. 

In this state exemption from taxes is allowed upon that 
part of plants and transmission lines of the power com- 
panies that are used in the production and transmission 
of power for irrigation pumping. With this tax exemption 
discount and the low rate offered for irrigation pumping, 
the average cost per kilowatt-hour used has been 0.9 cent. 
To get this lower rate the pumps must be operated con- 
tinuously from May 15 to October 1. The 12-inch well 
was drilled as an 18-inch bore without first putting down 
test holes. As first constructed the depth was 203 feet 
with the following log: Soil, 0 to 5 feet; clay, 5 to 96 feet; 
fine sand, 96 to 146 feet; and clay from 146 to 203 feet. 
The casing later collapsed at the 132-foot level, but was 
swedged out and 12-inch casing was placed to 146 feet. 
An attempt was made to gravel wall the well at the 
same time. The yield from this well has never been 
Satisfactory. The failure of this well to produce water 
economically illustrates the necessity for careful test hole 
exploration before drilling of the well itself begins. 

The experience gained by the irrigation district with 
‘hese wells has demonstrated that on account of the 
«xtreme variations in the underlying formations, the de- 
tails of construction of the wells, the diameters and proper 
depths must be very carefully studied for each individual 
well, and properly designed pumps and experience and 
good judgment must always be depended upon to insure 
successful installations. 

As regards the effectiveness of the drainage, the data 
collected has not been in sufficient detail to justify con- 
clusions or specific recommendations. A series of ob- 
servation wells were placed on lines at right angles through 
each of the pumping plants. Upon attempting to work 
upon the data obtained it has become evident that the ground 
water levels were not observed often enough and that 
the observation wells are too few in number for a study 
to be made of the extent of the drainage affected. How- 
ever, an examination of the surface indicates that from 
700 to 1000 acres around each of the pumps has been ef- 
fectively drained. 

The first cost of a pump drainage system is sub- 
stantially below the cost of the open drainage system 
as is often used in this state. The largest difference 
comes in the cost of the power to operate the pumps. 
To offset this cost of power for pump operation there 
is the value for irrigation of the water pumped. The 
water developed by open drains cannot usually be re- 
covered at a place where it can be applied to the lands 
from which it is contributed. 

The lack of success resulting from drainage by chan- 
nels and the difficulty of effectively measuring the re- 
sults of pump drainage is undoubtedly due to the presence 
of ground water under pressure. Coarse sands and gravel 
underlie much of the irrigated land. Irrigation upon the 
higher lands and the resulting; deep percolation intro- 
duces water to these coarse strata. The soil above these stra- 
ta offers a frictional resistance to the upward movement 
depending upon the depth and character of the soil. This 
serves to partially confine the water and Place it under 
hydrostatic pressure. Due to the lack of uniformity in 
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depth and character of the soil, the wet areas follow no 
definite rule in occurrence. Under such conditions pump- 
ing from wells lowers the water table much further than 
is possible with open drains even when artesian wells are 
drilled along the open drain. 


In addition to the swamp lands unaffected by the 
present system of open drains, there is a real need for 
an additional water supply to supplement the present water 
rights in late summer and in seasons of drought. As the 
farmers diversify their crops, more water is needed in 
late summer and as grazing and erosion upon the water- 
shed serves to deplete the late summer supply of the 
streams, the need for additional water becomes more 
evident. 

In the areas served by the Boise River it is estimated 
that from 150,000 to 200,000 acre-feet of water can be 
obtained each year by pumping from wells with the pos- 
sibility of pumping additional water in seasons of scarcity. 
This is water that now flows in the gravity drains and 
water that returns directly to the river as return flow. 
Only a part of this water is again diverted and used 
during the irrigation season and all of it flows unhindered 
to the ocean during the non-irrigation season. With a 
carefully planned installation of electrically operated deep 
well pumps on the lower lands this water could all be 
reclaimed and used on the adjacent lands, freeing the 
gravity water now devoted to those lands for use on 
other lands higher up the river. The ground itself could 
then serve as a reservoir and would conserve the water 
until it is withdrawn during the irrigation season, 


Comparing the cost of such a development with that 
for storage water, the average cost of pumping, 75 cents 
an acre-foot, is 6 per cent interest on $12.50, or 4 per 
cent interest on $18.75. The capitalized cost of pumping 
water is then from $17.50 to $23.75 an acre-foot. It is 
doubtful if additional storage can be obtained at this 
price as the cost of the storage water in the Arrow Rock 
reservoir built on the Boise River in 1915 was about 
$17.50 per acre-foot. Reservoir water at the same price 
per acre-foot is not comparable with the water pumped 
at the land for there would be an annual fee for reservoir 
operation and maintenance and for the supervision of the 
conveying channels charged against the storage water. 
This fee would be from 10 to 25 cents per acre-foot. In 
addition the loss by seepage through the conveying chan- 
nels would be 5 to 15 per cent. These charges would 
be in addition to those for distribution and seepage on 
the project itself. If it were possible to obtain electrical 
energy at a lower rate from some of the nearby govern- 


ment power plants, the cost of pumping would be further 
reduced. 


Chemical analysis of water pumped: from deep wells 
shows that it contains a lower concentration of alkali salts 
than does nearby surface drainage water and is not harm- 
ful when used for irrigation purposes. 


In Idaho under the doctrine of appropriation the legal 
status of the water developed by pumping is not fully 
settled. As a means of protecting the right to the use 
of the water an application for a water right upon each 


well has been made to the department of reclamation of 
the state. 


An illustration of the confidence shown in pumping 
from deep wells as a means of obtaining drainage and 
supplemental irrigation water is shown by a contract re- 
cently executed between a drainage district and a canal 
company in the Boise Valley. By this contract the drain- 
age district guarantees to supply 7000 acre-feet of water 
each year to the canal company to be paid for at the rate 
of $1.00 per acre-foot. This drainage district is starting 
on a pump drainage development under which twenty 
wells will eventually be installed. This problem of drain- 
age and of full utilization of our limited water supply 


is of major importance throughout Idaho and the irrigated 
west. 
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A House for the Farm Family 


By Greta Gray’ 


LTHOUGH there are exceptions, farm living differs 
A from city living and a suburban house does not, as a 
rule, meet the housing needs of the farm family. 

Farm work and chores begin before breakfast and 
end after the evening meal instead of being begun and 
finished between the eight o’clock and the five o’clock 
whistles. The farmer comes home for dinner in lieu of 
eating lunch in a cafeteria. He comes from muddy or 
dusty fields and roads instead of coming from an office 
or factory via cement sidewalks. The children return from 
school over the same fields and country roads. Men 
and children come to meals and spend much of their 
leisure in the house in rough clothes bringing in more or 
less dust and dirt. Consequently, the family sitting room 
cannot be furnished with as delicate furnishings nor kept 
in as good order as if it were in the city. For this reason 
the farm wife likes to have a best room not in daily use. 
The old-fashioned parlor which under modern conditions 
in the city has developed into the living room still has a 
place, when it is modernized and furnished in present- 
day style in the farm home. 


In the farm house provision for house guests is need- 
ed, since there is no nearby hotel where friends may 
stay and because visitors are more important to the farm 
family than to the city family, as farm people have not 
the opportunities for the daily contacts with their fellows 
which city people have. On the farm there are not so 
many visitors coming in for a short visit in the afternoon 
or in the evening as there are in the city, nor so many 
other persons who ring the front door bell. The mem- 
bers of the farm family use a back entrance for their 
rather frequent goings in and out. 

On the farm there is more household work which 
must be done at home than in the city, since a large 
part of the food is produced on the farm and because 
the delicatessen, the restaurant and the steam laundry 
are not near at hand. Besides doing the household work 
the farm housewife as a rule has poultry and a garden 
to care for and. she may even help with the farm work. 
Although this outside work is in a way recreational, it 
is also income-producing and, therefore, it is doubly im- 
portant that the farm wife have time for it. To save time 
and labor, the farm house should be arranged to make 
the doing of the household work as easy as possible. 

The farm family is apt to vary more seasonally as to 
size than does the town family, for children sometimes 
have to go away from home in order to attend high school. 
As the farm family varies with the years, little children 


1Associate professor of home economics, University of Cali- 
fornia. Assoc. Mem. A.S.A.E. 


(Left) Elevation of farmhouse planned with a view to the future addition of a parlor and downstairs bedroom 
house with parlor and bedroom added 


growing up, boys and girls leaving home temporarily, and 
finally permanently, the family cannot so readily shift 
its quarters according to its needs as the city family can. 

Because of this it is desirable that the farm house be 
as flexible as possible, permitting of part of it being shut 
off from the rest. It is an advantage also to plan any 
small farm house with a view to adding to it later and 
to making both the original temporary house and the 
larger completed one convenient. 

The farm house is isolated and therefore it is more 
important for it than for the suburban house that the 
construction be fire-resistant, or better, fireproof. 

The house illustrated was designed to provide for the 
specific housing requirements of the farm family. The 
exterior view suggests the general form, the design of 
the exterior may, however, be varied considerably. The 
floor plans are the important drawings for they show the 
arrangement of rooms and other features. 

As may be seen in the first floor plan, the entrance 
for men and children is a grade entrance in the direct 
path from the barns. It is not through the kitchen and 
this is an advantage avoiding confusion just before meal 
times when the cook is busy with last-minute preparations. 
There is a coat closet at the left of this entrance, a toilet 
and lavatory at the right and the door to the dining room 
which is also the family sitting room is nearly opposite. 

The parlor is smaller than the combination dining 
and sitting room. There is good insid= wall space for 
a piano in the parlor, and it has a wall bed so it may 
serve also as guest room or as an extra bedroom in case 
of illness. The front entrance is directly into this room. 
In a city home it would be better to have the entrance 
into a hallway, although this requires more space, but 
this is not important on the farm, since the front entrance 
is used so little. 

There is a screened living porch opening from the 
combined dining room and sitting room and from the 
kitchen. Meals may be served and some of the kitchen 
work may be done on the porch. Besides the rear en- 
trances and the formal front door, there is still another 
entrance to the house through the porch and dining room. 

The kitchen is exceptionally well arranged. At the 
left of the stove is the fuel supply in the lower part of 
a closet. This fuel supply may be replenisked from the hall. 
fresh supplies being carried up from the basement. The 
opening from this closet into the hall is almost at the 
head of the basement stairs. The fuel box might be 
mounted on a dumb waiter and lowered to the basement 
for filling. The upper part of the fuel closet may be 


used for cleaning supplies. Where cobs are used for fuel, 
the store closet in the kitchen could be made into a fuel 
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closet filled from the outside, and the closet near the 
range used for a store closet for staples. There is space 
for an oil stove to be set up in front of the fuel closet 
for summer use. If an electric stove were to be used 

' the year around, it might be placed where the door to the 
dining room is shown, and this door placed in the inner 
corner of the kitchen to make the work space more com- 
pact. The stove is close to the dining room door, so food 
ready to be served need not be carried far. 


There is, on the other side of the door between kitchen 
and dining room, a closet opening from the dining room 
by an ordinary door and from the kitchen over the sink 
by cupboard doors. Dishes, silver and table linen are 
kept in this closet. The table may be set without going 
into the kitchen and the dishes after being washed 
may be put away without going into the dining room. 
Soiled dishes from the table may be placed in this closet 
from the dining room side, then scraped and stacked for 
washing from the kitchen side. The kitchen cabinet or 
work table is at the right of the sink and near the stove. 
Dishes are stacked on the cabinet and drained at the 
left of the sink and put away in the dish closet adjoin- 
ing. For right-handed persons, this is «he right way for 
dishwashing to proceed, counter clockwise, for it saves 
motions and therefore time and fatigue. 


The. kitchen has a closet for staple supplies and for 
cooking utensils which are infrequently used and which for 
this reason are not kept at the sink, work table or stove. 
There is space for a refrigerator adjoining this closet. 
If ice is used in the refrigerator, it need not be carried 
far into the kitchen. The refrigerator may be iced from 
the outside by building an icing door in the wall behind it. 


The kitchen is well lighted and has cross ventilation, 
and additional ventilation may be secured through the 
laundry. There is room in it for a chair for a neighbor or 
for the farmer, and for a play corner for little children. 
Children may play also on the porch, in the dining room 
or in the laundry, in each case under the mother’s obser- 
vation as she works in the kitchen. The housewife may 


Floor plans designed with special consideration for the livingand working conditions of the ordinary farm family. 
plans are for the same house shown in the elevations 
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go from the kitchen out of doors by way of the grade 


entrance, but she has also a more direct route through 
the porch. 


A laundry is shown in this plan, small but large enough 
for a washing machine and tubs on legs provided with 
casters which, when out of use, may be pushed into the 
corner leaving room for a folding ironing board and for 
the folding ironer, if one is used. The kitchen stove is 
near and with the push-around tubs may be used con- 
veniently for boiling the clothes when that is desired. If 
the washing is done in an outside wash house this room 
may still be used for ironing and for a sewing room and 
for a play room. 


The farm wife as a rule likes one downstairs bed- 
room. There she or the baby can have a quiet nap with- 
out stair climbing, or a sick person may be cared for with 
the least effort. This house has a downstairs bedroom 
and closet near the living and work quarters yet separ- 
rated from them by a hall, so it will be quiet. Upstairs 
are two bedrooms each with a closet; a bathroom, a 
closet for linen and a closet for cleaning supplies. There 
is also storage space which might with a different ex- 
terior be made an additional bedroom or two bedrooms. 
Three bedrooms are enough for most families, one for 
the parents, one for the daughters and one for the sons. 

The three bedrooms in this house, and the parlor which 
may serve as a fourth bedroom, have cross ventilation 
and are entered from a hall, as are the bathroom and 
the downstairs toilet and lavatory. There is a minimum 
of hall and stair space, yet privacy and convenience are 
well served. The stairway to the second floor leads up 
from the hall and the door to the downstairs bedroom 
is just at its foot. The stairway leads into the second 
floor hall and the bathroom is almost ai its head. This 
arrangement is desirable since occupants of the first floor 
bedroom must use the bath tub on the second floor. 


The combined dining room and sitting room, the 
kitchen, the laundry and the second floor of this house 
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may be built first, and later the parlor and the down- 
stairs bedroom may be added with a minimum of tear- 
ing out of old work. The rooms in the extension shown 
in the accompanying drawing may be easily shut off from 
the rest of the house when they are not needed, in order 
to save fuel and cleaning. 

There are a few other miscellaneous points of con- 
venience and economy about this plan. If water is heated 
by the range, the hot water storage boiler may be placed 
in the upper part of the fuel closet, in the closet of the 
back bedroom, or by shifting the plumbing fixtures a lit- 
tle, in the bathroom. In any one of these places it will 
not become covered with dirt and grease as it would in 
the kitchen. If placed in the upper part of the fuel closet, 
part of the remaining space in this closet might be used 
for drying out wet boots and wraps, since it would be 
heated by the flue and by the boiler. It the boiler is 
placed in the bathroom, it will help to heat this room. 
The front part of the house plan may be altered without 
making any change in the work areas or hallways, that 
is, the dining room, parlor and downstairs bedroom; one 
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or all or any two of them may be enlarged or made 
smaller without necessitating changes in the rest of the 
first floor plan. The stair to the basement is directly 
under the stair to the second floor, and it is conveniently 
reached from either the kitchen, the sitting room or the 
bedrooms. The lavatory and the laundry on the first 
floor and the bathroom on the second may be served by 
the same plumbing stack. 

Although the requirements for comfort and convenience 
in city, village and farm houses are the same in regard 
to many items, there are others in regard to which they 
differ greatly. Because of these differences the small 
house plan well adapted to suburban ways of living does 
not meet those of the farm. The opposite also is true. 
The plan given here was developed to satisfy the specific 
housing requirements for comfortable farm living. It is 
not the only satisfactory plan for a farm house. Others 
have been and may be worked out to provide arrange- 
ments as adequate, convenient and pleasing as these. The 
point essential to success in planning farm houses is to 
keep in mind farm ways of living. 


Help the Farmer Build 


By Henry Giese’ 


HE farm building problem is fast coming into its 

own as one of the major factors incident to suc- 

cessful farming. When one considers that the nation- 
al investment is nearly 12 billion dollars and that the 
investment in the states represented in our North Central 
Section is approximately 3% billions, it is at once evident 
that this is one of the largest single items with which 
farmers have to deal. Due to the severity of our climate, 
housing becomes a necessity and the question is not 
shall we build farm buildings but rather how shall we 
build them in order to secure the greatesi possible re- 
turns from the investment. 


1Paper presented at a meeting of the North Central Section 
of the American Society of Agricultural Engineers, at Fargo, 
N. D., May, 1929. 

2Assistant agricultural engineer, Iowa Agricultural Experi- 
ment Station. Mem. A.S.A.E, 
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Years of effort have resulted in developing livestock 
into high production units which are unable to cope with 
the seasonal fluctuations and still produce economically. 
Maintenance of health and vitality depends very largely 
upon the manner of housing. Feed is a high-priced fuel 
and a poor substitute for a good building. The cost of 
management or husbandry is influenced by the amount 
of care and effort spent in properly planning and arrang- 
ing the buildings. 

The proper housing of crops is likewise dependent 
upon the building program and it may determine the 
success or failure of the farm enterprise. 

Some crops must be cured for market; others stored 
for better prices or awaiting home consumption. Hous- 
ing makes possible the holding of perishable produce to 
secure a longer marketing period and a better price for 


Agricultural engineers are in a 
position to render the agricul- 
tural industry an _ invaluable 
service in the design and de- 
velopment of farm buildings. 
Without the right kind of engi- 
neering guidance, a_ building 
may become a liability to the 
farmer, but correctly designed 
and planned for best efficiency, 
it can be made a distinct asset. 
The farm building problem, if 
it needs anything at all, needs 
intelligent engineering direction 
for proper solution 
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the grower. Grains in particular need to be kept away 
from rodents which consume large quantities and render 
more unfit for use. 


With all its importance, this problem has not been 
adequately handled. There is a lack of specific and ac- 
curate information. Much of what has been accepted is 
traditional and without scientific foundation. Differences 
of opinion and lack of cooperation between states tend 
toward confusion and ineffectiveness. The architectural 
profession generally has been disinterested in the prob- 
lem due to the scattered field and the small construction 
units. In fact the farmer has not been sold on hiring 
professional assistance and has not approached the 
architect or engineer. 


This situation constitutes a direct challenge to the 
American Society of Agricultural Engineers and partic- 
ularly to those of us living within the section where 
farming is a major enterprise. It is up to us to revise 
our codes so that we have at our disposal more reliable 

. information. It is then just as essential that we develop 
our means of dissemination so that we may put this 
before the people in need of it. The trend of interest in 
our own state of Iowa is shown in that the call for build- 
ing plans last year was six iimes that of two years 
previous. 


The successful conduct of an enterprise of this kind 
requires a united effort. At a meeting in Chicago last 
December the Structures Division of the Society took 
definite steps in this direction. These wiil fall by the 
wayside unless enthusiastically supported. 

The first of these was in regard to a national survey 
and coordination of farm structures research. Resolutions 
were adopted asking the Honorable the Secretary of the 
United States Department of Agriculture to make a sur- 
vey of the research projects now under way in the various 
institutions, the facilities available for the conduct of 
research, and projects needing further investigation. It 
was also asked that the Department formulate a national 
‘program and stimulate and coordinate the work of the 
various institutions and agencies. 


Realizing, however, that getting fundamental informa- 
tion by this method must necessarily be slow, it was also 
decided to use other methods of assembling information 
which would provide tentative standards pending ex- 
haustive research. With this in mind a questionnaire 
was developed by members of the Structures Division and 
sent to successful dairymen. Several thousand were cir- 
culated and some have already been returned. This 
questionnaire contained forty-five major questions cover- 
ing the housing requirements for the dairy cow. If suc- 
cessful, this will doubtless be followed by other efforts 
to standardize our information relating to farm struc- 
tures and compile it into a handbook which will represent 
the Society’s effort and be accepted as authoritative. 

Another item of considerable interest to the structures 
men is the plan service offered to farmers. Requests 
come in increasing numbers for building plans suitable 
for various farming buildings. If the farmer desires help 
in planning his buildings, he very naturally turns to his 
state college for it. In this way we have not only an op- 
portunity to influence farm architecture but also a definite 
responsibility in seeing that it is properly handled. Most 
of the states have felt this responsibility and have de- 
veloped building plans. Perhaps in most cases, like our 
own, the first step was te render individual service.. It was 
soon found that the demand was so great that to continue 
making individual plans was impossible. From those already 
made,certain more representative plans were selected and ad- 
vertised as an available list. That this was a good move 
and a real benefit to the farmer can not be denied. At 
the same time, it does not take a very close scrutiny 
to show that there has been much duplication of effort 
and differences in recommendation from state to state. 
The U. S. Department of Agriculture has compiled a list 
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of plans available from the various stations. In this 
we find a large number of plans for each of the various 
farm buildings. 


We have in our own country relatively few climatic 
belts. Is it not logical that, for example, dairy barn de- 
sign should follow climatic belts rather than state lines? 
Does it require a different arrangement of stalls, feed 
rooms, etc., for efficiency of management for Minnesota or 
Iowa? In,the interest of simplified practice, to reduce 
the confusion which must resuli when one notes the 
differences in recommendations from various stations, 
wouldn’t it be a real step forward if we were to co- 
operate and build a real plan service, national in scope 
and unquestioned in quality? A program of this kind 
would require a larger number of plans than any one 
state would use. I do not want to be understood to sug- 
gest that we should advise the building of exactly the 
same barn for every section of the country. What I do 
have in mind is that we forget personal differences and 
the idea that we must have something which is distinctly 
Iowa, Minnesota, or Dakota, but pool our interests and 
resources, eliminate useless duplication of effort and build 
a real cooperative plan service. 

How can this be done? First let us as a section 
where farming interests do not differ widely nor climate 
fluctuate greatly, get together in a conference at a con- 
venient place. Let us then consider (1) what plans should 
be made available for rural construction in our section, 
(2) what plans we have in our files which meet the 
situation perfectly, (3) what alterations or additions 
should be made to make each plan most effective, and 
(4) what the most effective means is of getting these 
plans to the man who expects to build. 


This much, perhaps, can be accomplished in conference. 
The responsibility for carrying out the suggestions of the 
conference can be assumed individually and further nego- 
tiations carried on by correspondence. 


We in Iowa feel that, -while our plan service has 
served a real need in the past, it should be completely 
revised to take care of the present and future. We would 
like to do this in cooperation with others and feel that 
the public would very greatly benefit thereby. 


In closing then, there is a real farm building problem. 
Farmers must build buildings for livestock and crops. 
Whether these constitute an asset or a liability depends 
to a large extent upon the agricultural engineer. 


Harness @ 
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A barn floor plan prepared for study and criticism by college 
farm structures students 
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Soil Conservation as an Aid to Flood Control 
By W. H. McPheeters’ 


URING the past few years in Oklahoma, as in many 

other states, more crops have been destroyed by 

floods than in former years when the country was 
new. The remedy for this is what we are seeking. 


Almost every conceivable method of saving soil and 
stopping gullies has been tried out, but the only satisfac- 
tory method found so far is that of terracing. In moun- 
tainous and hilly sections of the old countries where farms 
are small the bench terrace is common, but in the United 
States where the farms are large and the land is roiling, 
the broad base or Mangum terrace is being used. The 
narrow-ridge terrace has been used a great deal in the 
southeastern part of the United States, but it is giving 
way to the broad base terrace, because the narrow ridge 
terrace is not cultivated and consequently a part of the 
field is allowed to grow up in weeds instead of producing 
crops. Terracing, as a means of saving soil, is not an 
experiment. It works and must be used. 


The wise farmer will go a step further than to terrace. 
He will contour the terraced fields, i.e., he will plant his 
crops so that the rows go with the terraces; then each 
row really becomes a small terrace. This causes the water 
to soak in more evenly over the field and consequently 
more of it will soak in. By contour farming the terraced 
field still less soil and less water will reach the streams 
thereby further reducing floods. A great deal of com- 
plaint is made about cultivating point rows. Several farm- 
ers in the southwestern part of Oklahoma have actually 
given contour farming a fair trial and say it pays, and they 
use two-row cultivators. They say the small amount of 
crops trampled down by turning is far overbalanced by 
increased production due to contour cropping. They also 
say the time required to cultivate the entire field is about 
the same regardless of whether the rows are straight or 
follow the direction of the terraces. 


It is a difficult problem to get a custom changed. The 


average American farmer thinks that rows should be 
straight because his father and grandfather farmed that 
way. He also seems to believe that it would be impos- 
sible to use modern machinery in cultivating point rows 
in the middle of the field. Many of them even think that 
the terrace ridges are handicaps to modern methods of 
farming and they are, to some extent. However, the man 
farming rolling land who will not get in line with the 
soil conservation program, is going to find himself getting 
poorer each year. He will finally change but not until his 
neighbor, who has seen the light, has actually proved to 
him that it pays in dollars and cents to conserve the soil. 


The keeping of more water on the field by terracing 
and contour farming will not stop our flood menace alto- 
gether, but it will help. The great floods on the Missis- 
sippi River and its tributaries are due largely to the sedi- 


1Paper (abridged) presented before the National Drainage, 
Conservation and Flood Control Congress, St. Louis, Missouri, 
February, 1930. 


*Fiell agricultural engineer, 
Mem. A.S.A.E. 


Portland Cement Association. 


ment that has been deposited in the river beds for years 
back. The bottom of the lower Mississippi River has been 
raised above ground level by depositing sediment from all 
the states through which its tributaries run. Every foot 
of soil deposited in the lower Mississippi River bed causes 
it to have that much less fall, and the velocity of the 
water is checked, and hence the amount of water which 
the channel will carry, and the rate of depositing sedi- 
ment increases. About all that can be done under present 
conditions is to keep raising the levees and let the river 
keep building higher with the soil that is being carried to 
it from a large section of the United States. If we would 
keep our soil on the fields, by terracing, it would be pos- 
sible to dredge the Mississippi and keep it in shape to 
carry the water. By terracing and ponding we could also 
keep part of the water on the land thus reducing the 
burden of this great river. 

Along with any land reclamation program should go 
a farm pond building program. It is not possible for every 
farm to have a pond, but a large percentage of them 
can. The topography of most of the United States is 
such that there are thousands upon thousands of natural 
pond sites, many of them where comparatively large ponds 
can be constructed at very little cost. Taking the country 
as a whole, I believe it would be possible to impound an 
average of one acre of water three feet deep for each 
farm. This would be equivalent to a lake of several 
thousands acres in each county. These ponds would keep 
an immense quantity of water from reaching the streams 
that now flood the bottom lands and destroy millions of 
dollars worth of crops and property each year. 


The argument may be advanced that after these ponds 
are all filled with water they will do no good. This is 
true to a certain extent, but this vast area of shallow water 
undergoes great deal of seepage and evaporation, so that 
even though there is a lot of water in the pond it will 
necessarily take care of some water from each rain, there- 
by giving the first water that does reach the stream time 
to get out of the way by the time all ponds are full. It 
would also be possible to regulate by law that all ponds 
be lowered a certain depth in spring and fall after each 
rain. Many ponds are built voluntarily by a farmer for 
his own use, but so few comparatively to what ought to 
be built that they are almost a negligible quantity. With 
a little inducement by state and federal governments, a 
real pond program could be developed and water held 
back from the streams at less cost per acre-foot of water 
than by any method [I know of. The farmer getting the 
pond for his own use will construct a pond under federal 
or state supervision at a very low cost. 


There are advantages of having a pond on every farm 
possible rather than a few large reservoirs on the large 
streams. It is very probable that in the end many large 
reservoirs will also have to be built to eliminate floods 
completely. Every farmer that can have a good pond or 
reservoir on his farm has a storage of water for stock, and 
he can irrigate a small patch where he can have his own 
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(Extreme left) Concrete baffle in 
ditch. (Left) Concrete drop from 
terrace to road ditch 
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A farm pond. 


Contour farming. 


Cowpeas growing on terraced land, Guthrie Soil Erosion Experimental Farm 


vegetables and fruit each year in spite of dry weather. 
He can have fish to eat. He also has a place for recreation 
in the way of fishing, swimming and boating. All of these 
Farming cannot be considered pros- 
perous unless the people on the farms are content to stay 


are worth while. 


I was asked to discuss soil-saving dams. 
of dam that comes to the average mind when soil-saving 
dams are mentioned is an earth dam with a large pipe 
extending underneath it with a joint projecting up in the 
pond formed above the dam. The soil settles out of the 
water in the still water above the dam and the water 
flows away through the pipe. 
enough to carry all the water or else the dam may go 
After the soil fills up to the top of the pipe, another 
joint is supposed to be added and so on until the area 
In Oklahoma this type of dam is scarce 
and I don’t believe it is used very extensively anywhere 
due to the cost of construction. 


For gullies too large for the baffle or retarder, an earth 
-dam could be constructed with a masonry spill or drop. 
This can be constructed with less cost than putting in 
a large expensive pipe underneath the dam. This, of 
course, depends on the local conditions. 
of handling large gullies is with brush or straw dams. 
After the gully is filled, if it is to be a permanent water 
carrier, then masonry baffles or retarders, of the proper 
size, can be built at much lower cost. 


Large gullies in the fields should be filled by some 
sort of soil-saving dams, depending on local conditions. 
By so doing, just that amount of sediment is kept out 
of the creeks and rivers thereby giving the water in the 
stream a better chance to flow. When too much water 
gets to the creeks and rivers at one time and cannot 
get away fast enough, they are bound to overflow. 
addition to the large ditches already formed in the fields 
there will be thousands of big ditches formed where they 
are made along the edge of the field to carry terrace water 
and the soil out of all these ditches and the road ditches 
is sure to find its way to the creeks and rivers if it is 
And at the rate terracing is going to 
increase, these ditches are going to form rapidly if they 
are not protected. 


We will probably not get any more soil to the stream 
than we are getting now with fields unterraced, but the 
chances are it will get there a little faster because a lot 
of water in one channel will carry more soil than if di- 
vided up into a rvmber of channels as it now is in the 
With one ditch carrying the water that has been 
taken care of by the various gullies in a field, it is an 
easy matter for any one to see what will happen to this 
one ditch. The same is true with terrace water emptied 
into a road ditch. Both the hillside ditch and road ditch 
can be protected easily and cheaply in the beginning com- 
pared to what they can a few years later, and all the soil 
The ditches that will be formed 


This pipe must be large 


is filled with soil. 


Another way 


not held in place. 


kept out of the streams. 
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by the terrace should and ought to be protected or else 
our flood conditions will get worse rather than better. 


Before discussing how to control water in ditches by 
baffles or retarders, I want to say a few words about ter- 
race outlets. There are three possible places to empty 
terrace water. First, it may be directed into a pasture 
or into a rocky or wooded piece of waste land. If ter- 
race water is emptied into a pasture, the top terrace 
should be carried a considerable distance into the pasture, 
the next terrace not quite so far, and so on, thus distri- 
buting the water over the pasture. If the pasture is 
not well sodded, a ditch will start from the end of each 
terrace directly down the hill. So if the piece of land is 
not to be sodded it would probably be better to empty 
the terraces into one ditch line and protect it with a 
series of baffles to be discussed further on in this paper. 

The next best place to empty terrace water is in a 
ditch along the edge of the field. It may be along ones 
own fence line or on a fence line between two farms. 
This ditch should be protected by a series of baffles built 
at the time the field is terraced. 


The third place is in the public road ditch. Terrace 
water should never be emptied directly into the road 
ditch if there is any other outlet for it. If the road ditch 
is the only possible place then it is advisable for the 
farmer to get in touch with the county or state highway 
officials, whichever the case may be, and work out co- 
operative plans of taking care of this water. For if this 
is not done, the farmer will probably have to construct 
a ditch on his side of the fence to carry the terrace water, 
and the road ditch will be on the other side of the fence 
with unsightly weeds and caving banks between. Finally 
these ditches will unite forming a gorge, if both are not 
protected. Fy cooperation of farmer and road official the 
water can be handled in one ditch cheaper and better 
from all viewpoints. I feel that if farmer and road offi- 
cials all begin to realize this problem is a serious one 
and think together, a real cooperative plan will be worked 
out and a lot of trouble and grief saved. 


There is much to be learned about ditch control. How- 
ever, the best method we know of now is by a series 
of nearly level benches or steps, each bench being held 
by a baffle or retarder. One driving along the roads 
will notice all types of baffles being tried out, most of 
them having some faults. However, it indicates that 
thought is being given to the subject. 


_I wish to mention a few of the most serious faults as 
I see them. One is that the throat or water gap is too 
small; consequently water washes around the end of the 
baffle. Do not guess at the size of the water gap. This 
should be determined from the area of the land that is 
to drain through this water gap. At present the tables 
used in the state highway work on culverts can be used 
here with safety. Another fault is that on the lower side 
of the baffle, there are no abutments or side-wall pro- 
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tection; consequently the water falling over the baffle has 
a churning effect and tends to eat the banks away on 
the lower side leaving the baffle with nothing to hold it 
in place. Still another fault is that there is not suffi- 
cient apron at the bottom on the lower side on which 
the water falls. As a result a large hole is formed on 
the lower side of the baffle, thus undermining it. There 
are other minor faults but these are the three most 
common. 
* * * * + 


If all the land in this country were terraced that 
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needs to be terraced, and the ditches were all protected 
that should be and there was an average of a one-acre 
pond on every farm, we would not have the immense 
floods we now have. We would have better crops, fewer 
hot winds, a more uniform rainfall, more springs and 
spring-fed streams, a more contented people on the farm, 
and, in general, a more prosperous agriculture. And after 
all this is done we will know about how much water we 
will have to make storage for in large reservoirs to com- 
pletely do away with floods, both on the small and large 
rivers in the United States. 


Engineering Research Applied to Agriculture 


Dr. A. F. Woods’ 


HE engineering viewpoint on any subject may be des 

cribed in a word as the comprehensive viewpoint. 

The engineering objective is the completed working 
mechanism whether it is a machine, a bridge, a sky 
scraper, a manufacturing plant, a business, or a commun- 
ity. If the mechanisn does not work efficiently or effec- 
tively, the engineer asks why and proceeds to find and 
correct the difficulty. It is evident, therefore, that in a 
highly complex society, where interrelations are numer- 
ous and correlations increasingly necessary, the engineer- 
ing point of view becomes increasingly necessary. 

In industry in the past decade this has brought about 
transformations so rapidly in the direction of waste pre- 
vention that it has not only transformed our industrial 
world but it is transforming the whole world. 

The larger and more efficient use of power is lifting the 
burdens from the backs of toiling humanity and the horse 
and is enabling the worker not only to have leisure but al- 
so to have the means of enjoying it. In this the horse is 
finding a place, also freed from crushing burdens, and 
with more leisure to roam in green pastures. 

This is quite as true on the farm as in the city. Im- 
proved agricultural machinery has had much to do with 
lifting the crushing burdens of the farmer and his horse 
and is perhaps the principal factor in making American 
agriculture the most efficient in the world from the stand- 
point of production per man. 

But agriculture is the most complex and difficult busi- 
ness in the world. It has more variables, difficult or 
impossible, to control than any other business. 

While in comparison with European countries the use 
of machines and power in the United States is much great- 
er, we have by no means exhausted the possibilities for 
improvement in this direction. Witness the recent devel- 
opments in wheat harvesting, the improvements that have 
been made in corn harvesters in order to control the corn 
borer, and in plows and methods of plowing with the 
same end in view. 

Incidentally, it has been found that other diseases like 
wheat, oat, and barley scab, are controlled by the same 
process of thoroughly plowing under all surface organic 
matter, including plant wastes. The soil is kept in better 
tilth by this process and better yields are secured. So 
it pays in every way. 

Now we have found in the research laboratories that 
corn stalks, straw, oat hulls, cotton-seed hulls, bagasse, 
and other waste products can be converted into valuable 
by-products. In the practical application of the research 
results engineering research and planning is essential to 
success. The adaptation of machinery for the economical 
harvesting and mechanical treatment of these wastes is 
one line of attack. Another is a change in the harvest- 

1Paper presented at the 24th annucl meeting of the American 


Society of Agricultural Engineers at Moline, Illinois, June, 1930. 
*Director of scientific work, U. S. Department of Agriculture. 


ing methods with the utilization of these wastes in view. 
Then there are a host of technical processes which re- 
quire the study of the mechanical and chemical engineer. 
The processes must be worked out to a point where commer- 
cial practicability can be shown in order to bring about 
proper utilization. At the moment this is one of the most 
promising fields of development. 


Another closely related field is to extend commercial 
uses of agricultural products so as to utilize low grades or 
surpluses. For example, our research chemists found a 
mold that ferments glucose into gluconic acid, which ap- 
parently has important uses in nutrition. The lime salt 
of gluconic acid, calcium gluconate, is the mosi available 
salt of lime in human and animal nutrition and the only 
one that can be absorbed directly by the blood. 

The manufacture of gluconic acid compounds is already 
assuming important commercial significance. This will 
use a considerable quantity of corn for a new purpose. 

Other valuable products may be produced by similar 
processes from corn and other agricultural products. The 
field has hardly been scratched. Here the engineer will 
work with the biologist and the research chemist. Much 
hope for better utilization lies in this field. 


The general recognition of the enormous losses due to 
slow as well as rapid erosion calls for careful engineering 
study. Preliminary studies indicate that loss of top soils 
and fertility by erosion exceeds the losses due to all 
other causes combined, including fertility removed in 
crops. The filling of streams and water courses sets up 
another secondary chain of losses due to impaired drain- 
age, water flow, and floods that result in enormous losses. 

Methods of economical control of drainage must be 
worked out so as to avoid these losses. 


In other areas irrigation methods must be improved. 
Construction of farm buildings, using in part materials 
made from agricultural wastes ard with a view to in- 
creasing protection from fire and wind; the development of 
more practical sewage disposal for rural homes and com- 
munities; better lighting and ventilation and heating 
methods for the farm home; better facilities and methods 
of cleaning, drying, and storing grain, vegetsbles, and 
fruit—all need study from the engineering standpoint. 

These are only a few of the well-recognized problems 
that need attention. Recognizing this great field that has 
been more or less neglected by the land-grant colleges, 
the Association of Land Grant Colleges and Universities 
have backed legislation for rounding out the land-grant 
college plan by providing for engineering research in close 
association with the agricultural experiment stations. The 
problems are closely related with those of the agricul- 
tural experiment stations. 

I congratulate your society on its constructive and 
cooperative attitude on all these questions. I can assure 
you of the hearty sympathy and cooperation of the United 
States Department of Agriculture. 
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Report of the Joint Committee on European 
Corn Borer 


borer which might be anticipated in a normal season 

did not materialize in 1930. An abnormally small 
spread to new territory has occurred this season and 
in general there has been a decrease in borer population 
in the older infested regions of the one-brood area, al- 
though in Indiana and New York there has been an ap- 
preciable increase. This situation has resulted from de- 
cidely abnormal weather conditions, beginning when the 
moths first emerged, which checked flight and egg-laying. 
Later, seasonal conditions were responsible for a marked 
decrease below normal larval survival. In spite of the 
temporary check which has operated against the corn 
borer, there are a larger number of corn fields carrying 
a@ more uniform residual infestation, which forecasts a 
potentially serious increase and spread in 1931 if weather 
conditions are favorable. 

The present infested area includes all of the corn- 
growing areas in Canada, excepting the western provinces; 
also 215,000 square miles in the United States, including 
the southern two-thirds of New England, northern ex- 
tremity of New Jersey, all of New York, three-fourths of 
Pennsylvania, the panhandle of West Virginia, practically 
all of Ohio, northeastern third of Indiana and nearly all 
of the agricultural portion of Michigan. In the area 
east of the Connecticut River in Connecticut, Massachuset- 
ts and states north, and that territory in Connecticut 
west of the river adjacent to Long Island Sound the two- 
brooded form occurs, while in ail other sections of the 
United States and all infested areas in Canada, excepting 
Nova Scotia and New Brunswick, only the one-brooded 
form occurs. 

The fact that there has not been a normal increase 
and spread the past season emphasizes that we may an- 
ticipate seasons of increase and decrease in borer abun- 
dance as is true of other crop pests and that a temporary 
check such as the corn borer received in 1930 does not 
minimize the potential seriousness of this insect as a 
destructive agency. The Joint Committee, therefore, 
reiterates a statement made in its report a year ago, as 
follows: 

“It, therefore, is still the opinion of the Jcoint Com- 
mittee that, unless the corn borer is controlled, it will be- 
come one of the most destructive crop pests ever intro- 
duced into America. The situation, presenting as it does, 
the possibility of enormous agricultural losses, calls for 
the continued cooperation of the farmer, the scientist, 
the educator and all state and federal administrative 
Officials.” 

The committee of entomologists, agronomists, agricul- 
tural engineers, agricultural economists and animal hus- 
bandmen commends the efforts of all farmers practicing 
recommended control measures and those engaged in the 
research, regulatory and educational activities. 

The committee recognizes the necessity for the con- 
tinued development of the research, educational and 
quarantine programs of the state and federal governments 
and earnestly recommends the appropriation of the funds 
needed to maintain and, if necessary, to expand them as 
suggested later in this report. 

After careful investigation of the regulatory, research. 


and educational activities, the committee suggests and 
recommends: ? 


‘Te natural spread and increase of the European corn 


*Mémbership of the Joint Committee is made up of four 
to six representatives from each of the following organ- 
izations: American Association of Economic Entomologists, 
American Society of Agronomy, American Farm Economic As- 
sociation, American Society of Animal Production, and the 


American Society of Agricultural Engineers. The report is 
as of September 23, 1930. 


1. 


Since the enforcement of quarantine regulations in 
the United States has undoubtedly been instrumental 
in preventing long distance spread of the insect in 
the past, that this activity of the federal govern- 
ments of the United States and Canada, as well as 
the state and provincial governments, be supported 
and encouraged by all agencies and individuals in- 
terested in the welfare of American agriculture. 
These activities should include, (a) thorough scout- 
ing, (b) careful clean-up of isolated infested areas 
and (c) maintenance of quarantines. 

That the extension agencies of the federal govern- 
ments of the United States and Canada and of the 
state and provincial agricultural colleges, strength- 
en and coordinate their programs of education re- 
lating to the corn borer, extending these to conform 
with the spread and abundance of the insect and 
with the increased knowledge gained through re- 
search. 

The entomological investigations now in progress 
should be continued and the following studies 
should be stressed because of their particular im- 
portance: (a) The expedition of parasite introduc- 
tions and the development of artificial media for mass 
production of parasites, (b) the development of ef- 
fective insecticides and their efficient application, 
and (c) evaluation of the effect of environmental 


factors on the insect’s activity. 


. While the development of immune varieties seems 


unlikely at this time, experiments point clearly to 
the probable development by breeding of high yield- 
ing resistant and tolerant varieties of corn which 
should be an important factor in control. To pro- 
mote the development of such varieties, the corn 
breeding programs of the state and federai govern- 
ments should be continued and strengthened. 

It is recommended that research with farm imple- 
ments be continued by the individual state experi- 
ment stations as well as by the federal departments 
of agriculture, and that such research be well sup- 
ported. Investigations shouid include the further 
development of plows and plow attachments and at- 
tachments which can be applied to equipment al- 
ready on the farm; also a further study of pickers 
with stalk handling attachments, rakes and other 
stalk handling equipment. The valuable assistance 
and cooperation given by manufacturers of farm 
equipment is highly commended. 

Since the corn borer control practices developed 
and proposed may change the organization and in- 
come of the farm it is important that the relation 
of these practices to the entire farm business be 
determined and recommendations made for specific 
conditions. Proposals including changes in cropping 
systems, complete utilization of corn, substitute 
crops, changes in corn acreages, and labor and 
equipment costs should be worked out in line -~with 
the objective of maximum returns from farming. 
Continued and further studies should be made on 
the influence of different degrees of corn-borer 
abundance upon: (a) feeding value of corn and the 
corn plant in different forms, (b) upon the yield of 
feed nutrients per acre, (c) comparative feeding 
value due to different methods of harvesting and 
preparing crop, (d) use and feeding value of substi- 
tute crops and (e) the influence of the corn borer 


‘and resultant control measures ‘upon the cost of pro- 


duction and the quality of livestock products. 
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Industrial Uses for Agricultural 


Raw Materials 
By Rudolf A. Clemen’ 


HE possibilities of developing new markets for prod- 

ucts of American farms can be discussed either from 
a short or a long-time point of view. Before an audience 
of engineers it would seem appropriate, as well as profit- 
able, to take the latter method of presentation. 

If the business of agriculture had not been changing in 
organization and methods somewhat as has industry in 
recent years, we should not be able to attack with suc- 
cess this problem of developing new uses for farm prod- 
ucts. But, fortunately, agriculture and manufacturing in- 
dustry have become more and more alike, from an ad- 
ministrative point of view, and are now businesses which 
can be carried on by the same general principles. 

Ours is a time of swift movement. We are the heirs 
of three industrial revolutions—the early industrial revo- 
lution itself, the electrical and the chemical revolutions 
—and their influence has speeded up ali of us. The 
steam engine and the industrial revolution made possible 
mass production. This was hastened further by the elec- 
trical revolution with its amazing effects on our national 
life. The older revolution had promoted concentration of 
huge plants and cities, had sharpened the line between 
city and country, between manufacturing industry and 
agriculture, and had marred the landscape everywhere. 


The electrical revolution and its novel motive forces 
began to rearrange the American social pattern that had 
apparently crystallized around steam economy. Almost 
immediately these new inventions began to break down 
the barriers erected between city and country by the 
steam engine, checking the rate of concentration in the 
great municipalities and strengthening the economy of the 
small town. By carrying into the family circle labor-sav- 
ing machines, “canned” information, standardized mental 
excitements, they invaded every relation of life, business 
and society, and spread urban standards, values and types 
of conduct over the whole nation. “The influence of the 
new motors was as subtle as the electricity that turned 
the wheel, lighted the film, and carried the song.” 


AGRICULTURE TO BENEFIT FROM DECENTRALIZED 
INDUSTRY 


To carry this thought of decentralization further, there 
are definite technical and economic forces bringing de- 
centralization of American industry, which may correct 
most of the evils of centralization and congestion. Ameri- 
can industry can be expected to cease the complete manu- 
facture and assembly of all the parts of a machine in 
one plant, using instead factories located at the source 
of the raw materials employed in their manufacture. 

For a time great industrial centers may persist as 
points at which the parts, manufactured elsewhere, are 
assembled and from which they are shipped to local 
markets. Ultimately the great congested industrial centers 
will disappear even as points of assembly, for in the 
end parts will be shipped to the local markets for as- 
sembly. This revolutionary industrial change and the 
equally revolutionary social effects that will follow will 
come, not because of any Utopian reformer’s crusade. 
but as the result of technical progress in the field of 
superpower. 


The critics of our machine civilization have assumed 
that we could not have mass production without central- 


1Address before the 24th annual meeting of the American 
Society of Agricultural Engineers at Moline, Ill., June, 1930. 


2Formerly associate director, livestock bureau, Armour & 
Company. 


ization, but now the outlook is that we shall ultimately 
find it possible to carry on mass production more profit- 
ably in a decentralized than in a centralized industry. 
Indeed, in such a decentralized situation the national 
market for products of agriculture, as well as of industry, 
will be more easily and cheaply covered, and new products 
can more widely and quickly become known and used. 

Following on the electrical revolution is coming quick- 
ly the next revolution in industry, the first signs of 
which we are seeing already. While the older industrial 
revolution started with a teakettle, and the electrical with 
a Leyden jar, the new revolution is starting with a test 
tube. It is a chemical revolution, a revolution in ma- 
terials and processes which was greatly accelerated by 
the World War. Out of the problems and experiences 
of that struggle there developed a number of chemical 
discoveries which, taken together, may be said to be the 
beginning of a new revolution in industry. 

It is well under way, but we are so close to it that 
unless we look carefully we cannot see it. The future 
influence of the chemical laboratory on industry and agri- 
culture can be appreciated by noting that chemistry deals 
primarily with raw materials and that the per capita 
consumption of raw material has increased ninefold since 
1800. 


CHEMISTRY OPENS NEW MARKETS FOR FARM 
RAW MATERIALS 

Both this industrial decentralization and the chemical 
revolution may go far toward meeting the difficulties that 
vex the American farmer. The agricultural regions of 
the United States are the sources of many industrial 
raw materials. And every year the industrial chemist is 
finding new industrial uses for the waste products and 
main products of American farms. 

The phrase “farm and factory must prosper together” 
has become a slogan. If technical developments in power 
production and transmission make it possible, not only 
for farm and factory te prosper together, but for farm and 
factory to produce together in the same neighborhoods. 
it may prove possible to absorb in such factories the 
present seasonal idleness of farm labor to an extent that 
will put a sound economic foundation under agricultural 
regions without the succor of government subsidy. There 
are a thousand and one difficulties in the way of any 
such development, but many far-sighted business men 
think it promising enough to justify careful thought and 
detailed investigation. 

This chemical revolution is bringing forcibly before 
each business man, be he in agriculture or industry, a 
universal question, “Can I stay in business?” Every phase 
of modern life has been speeded up and changes are more 
rapid and unexpected than ever. To the manufacturer 
this question has come earlier, perhaps, than to the agri- 
culturalist. The answer which the wise manufacturer and 
agriculturist make to this question is, “I can, by the help 
of technical and economic research.” 

Like any other industrial problem, the farm problem 
requires the application of scientific knowledge in the 
elimination of waste and in the utilization of every shred 
of usable material. The future betterment of the farmer 
is largely dependent upon the amount of research that 
is done with a view to increased utilization of farm prod- 
ucts. It is likewise dependent upon the readiness and 
ability of farmers themselves to adopt and apply scien- 
tific methods. 
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Everywhere in American industries efforts are being 
made to eliminate wastes. For years American Engi- 
neering Council has maintained a committee on elimination 
of waste in industry, analyzing the source and causes of 
waste and making concrete recommendations for its 
elimination from representative manufacturing enterprises. 
Similarly in agriculture an attempt is being made to solve 
this problem. Certain general principles have been de- 
veloped for the elimination of wastes by extending the 
manufacture of useful by-products from farm materials 
and providing a market for them. As a result of these 
efforts, by-products are daily becoming more significant as 
a source of revenue. 


A PLACE FOR THE AGRICIJLTURAL ENGINEER 
Development of new uses for agricultural raw materials 


and the manufacture of by-products, especially outside 
of the food-products field, is one of the duties of the agri- 
cultural engineer. He must make closer contacts between 
the farm and the factory by establishing himself in those 
industries which process farm products. 


One example will suffice to illustrate the force of this 
point. In 1870 America produced about one million tons 
of steel. In 1925 we produced and used about 70 million 
tons of steel and at the same time kept a balance be- 
tween production and consumption. Not all this increase 
in steel was caused by better production methods. A part 
of it came from the development of new markets and 
new uses, and with the increased output came mass pro- 
duction and the efficiencies and low costs that always ac- 
company volume production. 


Agriculture, if it’ is to prosper, must draft into its 
industry many of these principles and practices. Among 
the first must come new uses outside the food lines and 
better utilization of those things which are now produced. 
Greater attention must be paid to the utilization of the 
waste products of the farm. Agriculture must develop 
new uses for its products and it must develop new markets. 


CERTAIN ESSENTIALS FOR BY-PRODUCT 
DEVELOPMENT 


The development of any new markets for an agricul- 
tural raw material outside the food-products field must, 
from the economic point of view, be based on certain 
fundamental factors. There are few farm wastes for the 
use of which a process may not be made available pro- 
vided a market awaits the possible product and the raw 
material can be assembled cheaply enough at one point. 
Unless the product and its marketing is sound in relation 
to all these factors, the product cannot be developed 
economically. 


The several requirements on which agricultural by- 
product developments are based are: 

(1) A practical commercial process of manufacture. 

(2) Cheap and satisfactory storage from crop to crop. 

(3) Adequate supplies of the waste used as raw ma- 
terial, gathered in one place or capable of being 
collected at a sufficiently low cost. 

(4) Actual or potential market outlets for the new 
proposed by-products. 

(5) Technically trained operatives. 


A PRACTICAL COMMERCIAL PROCESS 


In discussing the first requirement on which agricul- 
tural by-product development is based, that is, the neces- 
sity of a practical commercial process of manufacture, 
incidents from the experience of other industries may 
serve as-illustrations. 

Years ago the keeper of every meat market was his 
own butcher, and even when communities cooperated in 
establishing and operating an abattoir, it was still im- 
possible for them to make any use of the wastes incident 
to butchering and meat packing. It was only when these 
wastes became accumulated, incident to the principal 


business of meat packing, that they could be used as raw © 
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material for other products. The famous work of the 
stockyards in allowing little of value to go to waste was 
impossible when the business was composed of small 
units. In large units the profits from materials other- 
wise merely wastes represent the largest proportion of 
earnings of the meat packing companies. 

A practical commercial process was of prime import- 
ance in the manufacture of straw into by-products for 
varied uses. Long a waste product, straw is becoming 
a useful raw material and provides agriculture with a 
new source of income. 

New factories are being built every year to utilize 
straw in paper and cardboard-box manufacture. However, 
it took the accidental explosion of gas generated in a 
straw-burning stove in a settler’s shack on the plains of 
Canada about twenty years agoto start a series of experi- 
ments to determine the composition of straw. The re- 
sults today show in one of the most unique factories 
in the world. 


A young engineer and chemist spending a night in 
the shack determined, after the explosion, to ascertain 
just what straw contained. Correspondence with various 
colleges and universities revealed the fact that they knew 
nothing whatever of practical value on the subject. Fol- 
lowing a series of experiments, gas was extracted in suffi- 
cient volume to be considered a feasible source of heat, 
light and power for the farmer, a small upright retort 
being the only equipment needed. Two years’ work in 
the laboratories of one of our large universities proved 
that the real value of straw was not in the gas obtained, 
but in the other principal elements, that is, in the vege- 
table carbon, “straw oil’? and vegetable pitch. 


The next step was to perfect a continuous-process re- 
tort. This was accomplished, and a plant was then erected 
at St. Paul Park, Minnesota, and equipped to extract the 
various products on a commercial scale. At the present 
time three principal articles are produced in the factory: 
fly sprays and disinfectants, with the “straw oil” as a 
base; roofing and damp-proofing materials, with carbon 
and pitch as a base; and paints, auto-top dressing. enamel 
tire dressing, etc., with carbon as a base. In experi: 
mental work oat straw has been found the best, although 
wheat, barley, and rye straw can readily be used. Rice 
straw also contains many valuable elements. 


More than fifty separate and distinct chemical elements 
have been isolated from straw oil. At the present time 
experiments are being carried out in several laboratories 
in the United States in connection with the use of straw 
oil for medicinal purposes for the human being. The 
ultimate possibilities in the use of straw carbon can only 
be guessed at. Time and the chemist alone, when a com- 
mercial process is developed, can reveal the hidden value 
contained in it. At the present time 1,600 pounds of use- 
ful products are being extracted from each ton of straw. 
Yet if a match were touched to a ton of straw, one would 
have left about 40 pounds of ashes, largely silicate. 

Orginally straw was used in strawboard mills, but 
there is a decline in such use, and it would seem that 
today there is a tendency for straw to be utilized in other 
ways rather than in manufacturing cellulose or paper. 


DEVELOPING A NEW PROCESS 


The development of new processes is a difficult matter, 
and according to certain investigators chemical manu- 
facture of farm wastes sounds better than it looks. As 
yet there is much speculation, but in many cases not much 
in the way of definite results. The future lies before 
it. However, the manufacture of furfural is significant 
of the possibilities, although we will not be able to de- 
velop this product fully until the chemists find out a 


great deal more about the uses of furfural than -they 
know now. 


When the first experiments on furfural were made, 
if it could have been bough:. a pound would probably -have 
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cost $100.00. Today in Cedar Rapids, Iowa, the world’s 
only plant is in operation and is making over 5,000 pounds 
a day. For about a year it did a land-office business in 
giving this product away. When any use was suggested, 
the manufacturer donated the material to have it tried 
out. It was a generous and expensive policy, but the 
selling curve was trailing after the giving curve. Today 
the plant is making a profit and is an established in- 
dustry in the state. 


CHEAP STORAGE FOR RAW MATERIALS 

A second basis for successful by-product manufacture 
is the requirement of cheap and satisfactory storage from 
crop to crop in the case of agriculture. 

For example, celotex, a very successful building ma- 
terial, distinguished by its .insulating properties, is now 
being manufactured at the rate of many millions of square 
feet per month from bagasse, which is sugar cane from 
which the juice has been pressed out or extracted. The 
crushing of cane is a seasonal operation, so that the 
storage of bagasse presents a problem, which, however, 
has been successfully met. 

The production requires a large supply of raw ma- 
terial and indicates how successfully the market has been 
developed. The point to be emphasized is that bagasse 
is concentrated as the by-product of a prior industry— 
the manufacture of sugar—which bears the cost of col- 
lection. The waste is preconcentrated without charge to 
the board-making project. 

There are other types of fibers which conceivably would 
make as good if not better building board. Cornstalks 
afford an example. There are millions of tons of corn- 
stalks, but they are left in the fields as a by-product of 
the gathering of the corn crop. The storage of the corn- 
stalk from one crop to another offers no such problems 
as the storage of bagasse, but under present methods 
of handling corn any industry founded upon waste corn- 
stalk would have to bear the cost of collection and 
transportation ever a considerable radius—fifty or sixty 
miles—-to the manufacturing plant. 

This matter of the cost of collection of waste ma- 
terial for manufacture is a fundamental one and attempts 
at its solution are being made by various agencies. 


COST OF COLLECTION INVOLVED IN CORNSTALK 
UTILIZATION 

A consideration of these products leads to a discussion 

of the third requirement on which agricultural by-product 

development is based; namely, the need of adequate sup- 

plies. of the waste of raw material, gathered in one place 

or capable of being collected at a sufficiently low cost. 

Furfural, for example, can be made from corncobs or 
from oat hulls. It is made from oat hulls. Why? Corn- 
cobs would seem more plentiful than oat hulls, and the first 
research work on furfural was done with corncobs by the U. 
S. Department of Agriculture. Furfural is made from oat 
hulls because there was a point at which oat hulls as 
a waste from another manufacturing operation were al- 
ready assembled in quantity. As a by-product in the 
preparation of rolled oats, it was possible for one of the 
large cereal companies to make the cost of the raw ma- 
terial for furfural a mere matter of bookkeeping. 

The problem of the collection of cornstalks is very 
important in the commercial manufacture of by-products 
from them. A survey of the costs of collection at differ- 
ent points was made by Dr. George M. Rommel, of 
the U. S. Department of Agriculture, in the course of his 
investigation into the whole subject of by-products of 
agriculture, a fine piece of research which has been em- 
bodied in a comprehensive report and submitted to the 
Secretary of Agriculture’. 

Dr. Rommel, who is not so enthusiastic as Dr. Sweeney 
in discussing the utilization of cornstalks, makes some 


*The substance of this report is published under the title 
“Farm Products in Industry’ by the Rae D. Henkle Co., Inc. 
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carefully weighed observations which are summarized in 
the succeeding paragraphs. Cornstalks have not been 
used in manufacturing to a great degree as yet because 
the uses for cellulose are only partially developed, be- 
cause no one knew until last year how much the stalks 
would cost at a factory, and because stalks are not as- 
sembled in one large body, as is the case with trees or 
with straw from small grain. 

Davidson‘ and Collins’ were the first men to get engi- 
neering data on the cost of collecting cornstalks. With an 
outfit of their own contrivance, comprising a mower, a 
hay loader and a baler, hauled by a big tractor, they 
gathered cornstalks after the ears had been husked at 
a cost of $3.12 per ton on the farm. The yield was esti- 
mated at 0.8 ton per acre, moisture-free weight. To this 
cost they added $1.70 per ton for hauling to the factory. 
This hauling charge would not be so high where roads 
are good. The Bureau of Public Roads gives 8% cents 
per ton-mile for the average trucking costs in the upper 
Mississippi valley. 

Davidson and Collins’ figures were carefully checked 
with those obtained by Harvey J. Sconce, director of 
raw material production of the Cornstalk Products Company, 
Danville, Illinois. Mr. Sconce collected 10,000 tons under 
all sorts of conditions—stalks alone and stalks with ears on 
them, the farmer getting the ears and the company the stalks 
—at an average cost of less than $8 per ton delivered to the 
factory. One lot of stalks was hauled twenty miles to 
the factory and laid down at a cost of $5.70 per ton. It 
is believed that in 1928 the average cost will be reduced 
to $6 a ton, and the company states that it has set its 
goal at $5 a ton delivered, without reducing the compen- 
sation to the farmers. 

Cornstalks will average from 2 to 2% tons per acre on 
good corn land, according to the records of the Illinois 
Agricultural Experiment Station. The varieties grown in 
these tests were commonly grown for grain, and it is 
believed that stover yields can be greatly increased when 
it pays to do so. As competitors with cornstalks for 
the uses already discussed, it is of interest to note that 
the only trees commonly found in our forests which 
equal or surpass corn as an annual producer of cellulosic 
material are the southern pine, ash, Douglas fir, and 
redwood. 

What is needed to make the utilization of cornstalks 
a general source of revenue for corn-belt farms is a de- 
anand which calls for heavy tonnage. About 50 per cent 
of the gross weight of cornstalks is the leaves and husks, 
which have some feed value. Animals will not eat the 
stalks (stems) unless they have been insiled or shredded. 
With the coming of the corn borer, the need of shredding 
and otherwise treating cornstalks will increase the de- 
sirability of their manufacture and may give farmers an 
opportunity to salvage something from their battle with 
this pest. 

This whole work with cornstalks is a great experi- 
ment. The cellulose in cornstalks will be in demand some 
day. Time will tell whether that day is now. 

Speculation regarding the fertility value of cornstalks 
is idle; they rot slowly. The bacteria which decompose 
cellulose act only in the presence of nitrogen. If it is 
not there it must be added; otherwise the cellulose will 
decompose at the expense of the nitrogen already in the 
soil. Until we have more accurate chemical data, it is 
probably safe to be cautious about accepting estimates 
of fertility values of stover based on past experiments. 

The whole problem of the collection of material raises 
the question of the extent to which the farmer can be 
expected to alter his present practice for the sake of 
utilizing his waste materials. The gathering and husk- 
ing of corn are estimated to cost at least 7 cents a 


‘Professor and head of the department of agricultural engi- 
neering, Iowa State College. Charter A.S.A.E. 


‘Agricultural engineer, Towa Agricultural Experiment Sta- 
tion. Mem. A.S.A.E. 
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bushel under present conditions, and farm hands are often 
scarce. Mechanical corn cutters have met with some 
success, and it is conceivable that a machine could be 
perfected that would cut but not husk the corn in the 
fields, be light enough to work over soft ground, and in- 
expensive enough to be attractive to the corn farmer. 

Such a machine might deliver the whole stalk to the 
wagon which, used as a trailer, would serve to transport 
stalk, ear and all to a central mechanical husking plant. 
This plant would shuck the corn at a much lower price 
than can now be done by hand and, incidentally, afford 
a concentration point for the stalks destined for the factory. 
In addition to a change in agricultural procedure, such 
a scheme also involves a payment per ton for stalks 
that would make this attractive ‘to the farmer, besides 
enabling him to use his equipment and employ his help 
to advantage throughout the winter. 


ECONOMICAL ASSEMBLY A PROBLEM WITH OTHER 
FARM WASTES 

A great deal of work has been done on the use of 
waste cereal straws, and much strawboard is made from 
such raw materials. The flax straw remaining after the 
flaxseed has been threshed has also received attention, 
and an excellent grade of paper, almost good enough for 
banknotes, has been produced from this fiber. 

Here again it is the concentration of the straw that is 
the important economic factor. Its use in paper making 
would involve the preparation of tow at small decorticat- 
ing plants, in which the woody fiber would be removed 
mechanically, and this tow would have to be shipped 
to a central chemical-treating plant. The process is 
ready, its value has been proved on a semi-commercial 
scale, but the economics of collection are not satisfactory. 
Some flax straw finds its way into insulating boards and 
floor coverings, but the development of these industries 
is again dependent upon the cost of collection. 

Wheat straws have been subjected to destructive distil- 
lation with a view to making a gas useful on the farm 
for light, heat and power. Here the need for technically 
trained operators is important, and there would seem to be 


too great a hazard in the operation of such plants in un- 
‘illed hands. 


MARKETS AND MARKETING FACILITIES MUST BE 
PROVIDED 

Finally, in the development of new products from agri- 
culture, there must be actual or potential market outlets 
for them. A case from Hawaii may be cited where the 
other conditions for successful by-products development 
were met, but there was lack of a market. The sugar 
refiners in Hawaii at one time found it more advantageous 
to dump their residual molasses into the sea than to 
convert it into industrial alcohol. Methods for conversion 
were well known. the waste molasses was concentrated, 
there was no difficulty in storage nor in obtaining men 
technically trained to operate the process, but the market 
had not yet been sufficiently developed. 

Since then the growth of our chemical industry and 
the increase in the number of automobiles operated 
through out the cold weather have helped to create an 
enormous demand for industrial and denatured alcohol. To- 
day not only is the molasses of Hawaii used in this 
process, but molasses is even brought from East Africa 
and other distant points to supply the fermenters in the 
huge alcohol plants of this country. 

The discovery of new products and the successful 
marketing of them are two phases of one problem. At 
the present time marketing requires even more attention 
than discovery. Principles and methods of distribution 
are undergoing rapid changes. Mass production has given 
way to merchandised production. This merchandised pro- 
duction may be defined as the balancing of production 
or purchasing schedules with carefully determined sales 
possibilities in such a way as to obtain the greatest net 
profit consistent with reasonable risk. 
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GENERAL CONSUMPTION ALMOST LIMITLESS 


Newness or style has become the order: of the day. 
This element of style has rendered saturation points 
more difficult to reach. The American consumer is a 
product of evolution, and he is now ready to absorb huge 
quantities of by-products. From a homely individual 
endowed with a ravenous appetitie, the American con- 
sumer has taken on many characteristics of the sophis- 
ticated man of the world. The battle among manu- 
facturers is one fought to win the consumer’s loyalty. 
Those who can pull a “wanted article” out of the fire of 
their ingenuity will find as instantaneous success at their 
feet as if they had touched Aladdin’s lamp. 


While there is some theoretical limit, there is no prac- 
tical limit to human desires» To food products there is 
a limit in consumption, but there are other wants just 
as real as food which have no such limitations because 
they are desires which are ever on the increase. There 
may be limits to the consumption of a particular prod- 
uct; there is no limit to general consumption possibilities. 


To those who feel, in spite of this, that there is a 
limit to the effective use of the industrial capacity of the 
country, history should relate its own reassuring story. 
If to the leaders of the American industry of fifty years 
age some wildly romantic business prophet had suggested 
the possibility of the actual production figures of any 
recent year his story would have beeen summarily dis- 
missed and his sanity seriously questioned. 


American industry and business have rolled on with 
whirlwind speed. There is no reason for believing that 
such speed can be slackened either by the obstacles that 
may confront business or by by the diminution of the energy 
inherent in business. Each industrial or agricultural insti- 
tution must of necessity forge its own way to success. But 
both industry and agriculture can plan and execute their ad- 
vancement secure in the belief that there are no limits to the 
total productive capacity of the country and the resulting pur- 
chasing power, because there are no limits to the needs 
and desires of American consumers. If the battle for 
the consumer’s loyalty is waged effectively and ethically, 
it is possible to look forward to its results, not with 
fear and misgivings, but with faith and assurance. 


ORGANIZED RESEARCH PROGRAM WOULD OPEN 
NEW FIELDS 


No discussion, however inadequate, of this great 
problem, should be concluded without some _ recom- 
mendations for a future program. In developing pos- 
sibilities for new markets for farm products it is necessary, 
in my judgment, to deal with the problem on a national 
seale. As a first move I would suggest that a census 
be taken of all research projects now under way in this 
field. Such a census throughout the United States would 
be similar in character to that made last year on economic 
projects by the American Farm Economic Association. 
This census might be carried out through some national 
research institution, governmental or privately endowed. 


All things are possible to those who are not afraid of 
research. No one suffers from the effects of new dis- 
coveries when he makes them himself. The agricultural 
industry must organize its chemists, engineers and eco- 
nomists in a research program which will assure progress. 
Every phase of the industry must be covered and every 
problem treated in all its phases. Such comprehensive 
treatment will go far towards solving the problems of 
the development of markets for new products of agriculture. 

In urging this program I should like to emphasize 
again the thought mentioned at the opening of my address, 
that this subject must be treated from a long-time point 
of view. It is the duty of students of agriculture to 
look into the distant future and to build in the light of 
the knowledge of the past in order to meet the needs 
of coming generations. 
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E BELIEVE firmly that in the homes and in the 
communities of the farm people there must be first 
created and later crystalized a sentiment that will 
give to the farm people the things for which they are 
seeking. Our attempt to create an adequate standard of 
living in the farm home and create an income from that farm 
to pay the bills is a very timely one, and one which has 
given a great deal of concern to the people who have been 
directly busying themselves with it in the last few years. 


Today the American farm home has within it the things 
that go to make the ideals of a real home. And it is 
those things that we are struggling to preserve. That 
is the reason we are concerned with the material things 
that go into home making—the means for the accomplish- 
ment of a larger purpose. 

The farm home has been rather neglected as regards 
architecture and the real needs of the farm home and 
the people who are to live there. Last year the American 
Farm Bureau Federation began with a contest for farm 
home plans which was a great success. I thought it 
would be fine if we got 500 or 600 answers. When we 
had more than 6,000 plans submitted with good de- 
scriptions, we were naturally delighted. And many of 
these were very much worth while. 

There were differences in these farm home needs, 
plans and descriptions from those of city homes. Nearly 
every one of the plans submitted made some reference 
to a place in which the hired man might be housed be- 
cause, particularly in the middle west, he is still a part 
of the household. 

There is generally the care of milk on the farm, even 
on the smaller farms. It doesn’t necessarily mean you 
have to have a dairy, but it does have to be taken into 
consideration. 

Another thing is the fact three meals a day are still 
cooked in the farm home. And the laundry work is also 
generally done in the farm home. 

In one of the plans in the prize-winning class was 
the statement, “We want a living room large enough so 
that we can entertain the neighbors or some friends in 
our particular community.” The living rooms of city 
apartments do not call for any such need at all. 

Another thing we cannot leave out of the picture is 
the fact that in order to make the farm home convenient 
with light, heat, water and sewage disposal, it is neces- 
sary in the main for farm families to own their own 
plants. We have had in our home a farm lightning plant 
for nearly ten years. My hair would have become a great 
deal more gray than it is, if I had waited for central 
station electric service to come to me. There are scores 
of farm women like me who want electricity in their 
homes. It pays me greatly. 


About all the Pilgrim fathers were able to accomplish 
was a shelter of some sort to protect them from the 
elements. The next thing was to furnish something of 
comfort and convenience for the family who must occupy 
that home. And so we have turned our thoughts lately 
to the home modernizing idea, because with approximately 
40 per cent of the farm homes of the country mortgaged 
to the limit and 41 per cent operated by tenants, we 
don’t suppose it will be possible to do all the building 
that ought to be done in the very near future. One of 
the economists of the U. S. Department of Agriculture 
has estimated there should be expended annually $575,- 


1Address before a meeting of the Structures Division of the 
American Society of Agricultural Engineers, at Chicago, 
December, 1929. 


2Director of home and community work, American Farm 
Bureau Federation. 
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000,000 in farm buildings, while the fact remains that last 
year but $278,000,000 were expended, or a little more than 
half. 

I had the great privilege recently of going to South 
Dakota where I found a piece of work that is of interest 
to you—an economic conference—in which representatives 
of the U. S. Department of Agriculture and the extension 
service of the state college, the county agricultural agent, 
the home demonstration agent, together with the farmers 
and their wives, held a two or three days’ conference in 
which the women mapped out what they considered to 
be an adequate standard of living in their county. Then 
it was up to the men to evolve a system of farming that 
would produce a sufficient income to afford that standard 
of living. 

To my way of thinking the figures which these 
women arrived at are entirely inadequate, but I want to 
tell you about some of the things they have put down 
with regard to housing and buildings. 

They were unanimous in agreeing that running water 
was the biggest factor in lightening the home work and 
safeguarding the family health. The survey brought out 
that 84.6 per cent of the homes have running water. This 
is Brown County, South Dakota, and this high percent- 
age is probably due to the fact that the water supply 
is largely from artesian wells. 

Then 44.5 per cent have hot water in the kitchens of 
their homes;33 per cent have bath tubs; 32.6 per cent 
have flush toilets. For water disposal, a great many of 
the homes just have a pipe leading from the kitchen into 
the yard. The committee felt that every home should 
have running water and sewage disposal. And here is a 
thing I am sure you will be interested in; they advised 
running water in the house as a means of fire prevention. 

I have always maintained, if I had to give up one by 
one the conveniences which have been given to me, that 
the one thing I would part with last would be the kitchen 
pump and sink installed by my husband a good many 
years ago. And the next would be the disposal of water 
from the kitchen. Next in order would be the hot water 
tank, the flush toilet and the lavatory. 

The discussion brought out that the second major im- 
provement to look forward to was electricity. This show- 
ed that 33 per cent had electricity, 12 per cent of which 
was from power lines. 

Next the committee felt a furnace of some kind should 
be furnished in all homes. The survey showed 41.4 per 
cent already had a hot air furnace or pipeless furnace. 

The question of financing the building of the farm 
homes to me is something that you might well consider. 
Your chairman referred to the number of homes that are 
financed by building and loan associations all over the 
country; that has proved a popular way for laboring 
people to pay for a convenient, modern home and have 
the joy of home ownership while they are paying the 
bill very much like rent. There is no provision, as far 
as I have been able to learn for financing that kind of 
proposition for the farm home. 

In summarizing I want to repeat this tribute to the 
American farm home by an eminent personage on a visit 
to this country several years ago. He had visited the 
country along the Atlantic seaboard and was taken for 
a tour of the farm homes in Pennsylvania and New 
Jersey. He said as he returned to New York before 
sailing for his own home: “America is not going to suf- 
fer any moral, financial or social catastrophe, and what 

is going to save her are the traditions, principles and 
ideals kept alive and fostered in her millions of fine 
country homes.” 
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Agricultural Engineering Digest 


A review of current literature on agricultural engineering by R. W. Trullinger, specialist in 
agricultural engineering, Office of Experiment Stations, U. S. Department of Agriculture. 


Moisture Content of Flaxseed and Its Relation to Harvest- 
ing, Storage, and Crushing, A. C. Dillman and R. H. Black 
(Journal of American Society of Agronomy, 21 (1929), No. 8, 
pp. 818-831, figs. 1).—Recent observations and tests by the authors 
in Montana, North Dakota, and Minnesota on the moisture 
relations of flaxseed in growth, maturity, harvest, and storage 
are reviewed. 

The growing young flaxseed contains a high percentage of 
moisture which gradually declines toward maturity. In the 
growth of the seed a more or less steady increase in dry weight 
is coincident with a decrease in moisture content. After the 
growth of the flaxseed is completed, the ripening process is 
chiefly a matter of dehydration or drying of the seed. This 
drying process proceeds very rapidly under favorable climatic 
conditions. The whole bolls and the chaff of the threshed bolls 
appeared to be much damper than. the seeds, suggesting that 
the seeds may ripen earlier than the boll and more or less 
independently of it. 

In clean, mature flax no advantage appeared in harvesting 
with the windrow harvester, so far as reducing the moisture 
content was concerned. Where weeds are present, or in case 
it is desired to harvest before the crop is fully ripe, the wind- 
rower makes it possible to harvest before the crop is ready to com- 
bine. All observations indicated that the moisture content of the 
seeds in standing flax increases rapidly after light rain or 
heavy dew and is responsive also to changes in humidity. 
When the moisture content of the seeds is high, a marked 
reduction in moisture may occur during the day. The rapid 
rate of drying on a elear day was shown by the moisture 
content of seeds from standing flax collected at hourly intervals. 

The higher moisture content of the seed from the combine 
than from the standing flax indicates that the threshed seed 
took up moisture from the weed seeds and chaff present in 
the combine samples. After flaxseed containing dockage is 
placed in storage, moisture is transferred from the weed seeds 
to the flaxseed until there is equilibrium of moisture in the 
various contiguous seeds. Ordinarily when this balance is 
reached, the dockage contains from 1 to 3 per cent more 
moisture than the flaxseed. 

At University Farm, St. Paul, Minn., there was no signifi- 
eant difference in the yield per acre of the Redwing variety 
from the five dates of harvesting, and no decrease in acre 
yield occurred from the later dates of harvest at Morris, Minn. 

It seems probable that clean flaxseed containing not over 
11 per cent of moisture is safe for storage in cool weather, and that 
flaxseed containing from 10 to 11 per cent of moisture may 
be considered safe for storage under average conditions. It 
was evident that flaxseed which varies greatly in moisture 
content also has a considerable range in value. 


Methods of Winter Wheat Tillage, A. L. Nelson (Wyoming 
Station Bulletin 161 (1929), pp. 37-52).—Further experiments 
in winter wheat production showed that furrow drilled 
seedings outyielded those made with the common drill. 
Yields from early and late plowings were similar when 
furrow drilled, while late plowing was better when seeded with 
the common drill. While duckfoot (unplowed) fallow pro- 
duced slightly less than plowed failow when furrow drilled, 
the difference hardly justified plowing. Seedings with the com- 
mon drill yielded on duckfoot fallow about midway between 
yields from early and late plowed fallow. In 1928 early tillage 
with the duckfoot produced larger yields than when such tillage 
was delayed until late spring or early summer, and straw left 
on the land did not reluce the yields. 


Subsoiling, plowing, listing, and disking have been about 
equal in winter wheat production on land continuously crop- 
ped to winter wheat »r when winter wheat is seeded in the 
stubble of other small grains. Plowed winter wheat stubble 
plats averaged about the same as unplowed winter wheat stub- 
ble plats. Seeding in oat stubble had no advantage over 
seeding in winter wheat stubble. Seedings of winter wheat 
in corn rows with the corm row drill produced yields slightly 
less than spring wheat seeded on disked or duckfooted corn 
ground. The best seeding rates were about 2 pecks per acre 
with the furrow drill and on about September 1, with August 
15 and September 15 seedings also producing good yields. 


Tillage Practices in Relation to Corn Production, T. A. Kies- 
selbach, A. Anderson, and W. E. Lyness (Nebraska Station 
Bulletin 232 (1928), pp. 19).—Investigations to compare differ- 


‘ent methods of seedbed preparation, planting, and cultivation 


used in growing corn and concerning the effects of intertillage 
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and of cropping upon the moisture and nitrate contents of 
the soil ranged from 6 to 12 years in duration. 

Early spring plowing yielded 12 per cent more grain per 
acre than late spring plowing and 13 per cent more than fal! 
plowing. With late spring plowing, a previous early spring 
disking increased the yield 7 per cent. Plowing early in the 
spring from 4 to 10-inch depths yielded from 31.4 to 36.4 
bushels per acre, although plowing deeper than 7 inches seemed 
impractical. 

Among six methods of planting corn in furrows with either 
the lister or furrow attachment to planter, the extreme vari- 
ation in yield was only 2 bushels per acre. The best listing 
practices, either double listing in the spring or single listing 
preceded by early spring double disking, yielded slightly less 
than the best surface planting practice on plowed ground. 
Practically equal yields were had from corn surface planted in 
hills or in drills, provided the stands were comparable. In 
corn rows 7 feet apart, i. e., double distance, the grain yield 
was reduced 23 per cent when the stand per row remained 
normal and was reduced 14 per cent with twice the normal 
— of plants per row such as to provide the normal acre 
stand. 

The planting rate may vary somewhat without affecting very 
materially the grain yield per acre. Checked corn with hills 
3.5 feet apart and stands of 1, 2, 3, 4, and 5 plants per hill 
yielded at the respective rates of 36.8, 45.4, 48.7, 46, and 42.9 
bushels per acre. An average of 2.5 to 3 plants in hills 3.5 
feet apart or its equivalent in drilled corn appeared most 
practical for standard varieties in eastern Nebraska. Where 
51.4 bushels per acre were obtained from a uniform stand of 
three plants per hill, alternating hills with 2 and 4 plants 
yielded 52.3 bushels, with 1, 2, 3, 4, and 5 plants yielded 51.6 
bushels, and alternating hills of 1, 3, and 5 plants yielded 
50.3 bushels, indicating that the irregular distribution of plants 
averaged equally with the uniform, the same number of plants 
being grown per acre. 


Corn cultivated normally, 0, 1, 2, 3, and 4 times, respectively, 
yielded 7.1, 21.6, 33.6, 35.9, and 37.2 bushels per acre. Continued 
late cultivation after corn was laid by normally reduced the 
yield 2 bushels. Plats merely hoed to prevent weed growth 
yielded 2.1 bushels less than corn receiving four normal culti- 
vations. With a 6-shovel cultivator shallow cultivations aver- 
aged 35.8 bushels, medium 37.2, deep 38.1 and close cultivation 
36.2 bushels per acre. 


Little or no relation was noted between the type of tillage 
treatment and the reduction of soil moisture during the grow- 
ing season. In corresnonding fallow areas, however, plats 
merely scraped to control weeds, conserved moisture slightly 
less effectively than plats cultivated normally. There was 
indication that normal cultivation was conducive to a some- 
what increased rate of nitrification as compared with scrap- 
ing to prevent weed growth. 


Improved Methods of Harvesting Grain Sorghum, J. P. Con- 
rad and E. J. Stirniman (California Station Bulletin 477 (1929), 
pp. 41, figs. 19).—The merits of different methods of harvest- 
ing grain sorghums are described from observations and from 
experiments at the station and in cooperation with growers. 

High percentage of water in stalks, leaves, and sometimes 
in seed has caused most of the difficulties in harvesting grain 
sorghum. <Agromomic studies suggested that adjusting the 
stand to the moisture supply and to the soil fertility is neces- 
sary for best yields and for uniform maturity. Thick stands, 
early planting, adequate irrigation. during the early stages of 
growth, and no irrigation after the heads appeared gave good 
yields on fertile soil in many situations in the State. 


Hand heading and combining, the principal methods used, 
have certain adaptations and disadvantages. Machine heading 
and binding also are employed to some extent. The combin- 
ing of grain sorghum is increasing because the work can be 


done easily and cheaply with proper adjustments and under 
favorable conditions. 


Cutting the roots at from 5 to 7 inches below the soil surface 
to sever the plant from the moisture supply was found to cause 
rapid drying of the grain, stalks, and leaves in dry fall 
weather, so that combining may often follow safely in about 
10 days. Special attention to varieties and to spacing of rows 
was shown to be necessary. Where the taller sorghums and 
the usual types of tractors are used, alternate wide and narrow 
spacing of rows is usually essential, while the Double Dwarf 
varieties and a row-crop tractor normal spacing of rows proves 
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satisfactory. The drawbar pull for cutting has varied with dif- 
ferent soil conditions from,350-to 2,250 pounds for a single row 
of sorghum. It was estinated that the operating cost of root 
cutting, where the soil is free from obstructions and the crop 
spaced adequately, should range from $0.75 to $1.50 per acre. 


Cost and Efficiency in Producing Alfalfa Hay in Oregon, H. 
E. Selby (Oregon Station Bulletin 241 (1928), pp. 72, figs. 26). 
—This bulletin presents information on the costs of producing 
alfalfa hay in Oregon, the factors affecting the costs, and the 
methods of reducing different costs. It is based chiefly on 
632 records obtained in 1925, 1926, and 1927 from representative 
farms in the Malheur, Baker-Union, Umatilla, Deschutes, 
Klamath, and Rogue River areas. Tables are included show- 
ing for each area and for the six areas the average costs 
per acre and per ton by items, the average cash and noncash 
cost per acre, and the average costs per acre and per ton for 
each’ year. 

Harvesting methods and equipment, other factors affecting 
efficiency in haying, yield and factors affecting it, and the 
costs of establishing a stand of alfalfa are discussed, with 
tables and charts showing the effects of different items and 
factors on yields and costs. Other tables are included and 
discussed showing the man labor and horse work used in differ- 
ent areas, the acreage of alfalfa and other crops, number 
of livestocks of different kinds, investment per farm and per 
acre of alfalfa, percentage of alfalfa sold and fed, and the 
prices received per ton in the different areas. 


The appendixes include supplementary and detailed tables, 
and tables showing costs by items of producing alfalfa hay 
in the Willamette Valley and of alfalfa hay and wild hay in 
the Harney Valley. 

The average cost of production for the six areas was $27.06 
per acre and $7.96 per ton. The average cost of harvesting 
was $3.42 per ton using wagons, and $2.94 using buck rakes. 
Of the total average cost, cash items constituted 41 per cent, 
labor of operator and family 22 per cent, depreciation 9 per 
cent, and interest 28 per cent. The average cost in each area 
varied but little from year to year, but there was considerable 
variation both between different farms in the same year and 
the same farms in different years. The cost of production per 
ton decreased from an.average of $15.34 for yields of less than 
2 tons per acre to $5.78 for yields of 6 tons or over. 


Tillage Investigations (Kansas Station Biennial Report 1927- 
28, p. 25).—Various methods of preparing the seedbed, including 
differences in the depth and date of plowing, were compared 
in the production of wheat crops, soil moisture, and soil nitrate 
determinations having been made at varying intervals since 
1910. The results are considered to show ‘‘that in eastern 
Kansas the time of preparation is the most important factor 
in determining the yield of the wheat crop. Early plowing 
. . . hag resulted in a gain in yield of 8 bu. per acre as 
compared with late plowing. The reason has been shown 
to be the relation between time of tillage and the development 
of nitrates in the soil, more nitrates being available when the 
land is plowed -early. For the same seedbed treatment the 
yields average 5 bushels per acre greater for wheat grown in 
rotation than for wheat grown continuously.”’ 


The Effect of the Combined Harvester-Thresher on Farm 
Organization in Southwestern Kansas and Northwestern Okla- 
homa, W. E. Grimes, R. S. Kifer, and J. A. Hodges (Kansas Sta- 
tion Circular 142 (1928), pp. 24, figs. 6).—This circular, prepared 
in cooperation with the U. S. D. A. Bureau of Agricultural 
Economics and the Oklahoma Experiment Station, discusses 
primarily the problems of size of farm and the combination 
of crops and livestock most desirable for farms of various 
sizes in southwestern Kansas and northwestern Oklahoma. A 
table is given showing the power and crew requirements, num- 
ber of cutting days required, and cost per acre of harvesting 
50, 100, 200, 300, 400, and 500 acres with binders, headers, and 
combines. Plans are outlined for the organization of farms 
with 360, 480, and 960 acres of wheat, and tables are included 
showing the estimated receipts, expenses, and financial state- 
ment for such farms. The land needed for other crops and 
pasture, cropping systems, livestock needed, equipment, capital 
requirements, etc., are discussed. 


Frost and the Prevention of Frost Damage, F. D. Young 
(U. S. Department of Agriculture, Farmers’ Bulletin 1588 
(1929), pp. [2]+62, figs. 39).—This is a revision of and super- 
sedes Farmers’ Bulletin 1096 (E. S. R., 43, p. 287). 


Opening with a general discussion of the nature and causes 
of frost and the influence of land contour, soil moisture, 
ground covers, etc., on frost occurrence, the author follows 
with a comprehensive discussion of frost protection. The three 
principal means of protection, namely, covering to conserve 
heat, mixing and stirring the air, and the addition of heat, 
are considered, with principal stress on the last, which is 
deemed the only practical large scale method. The success of 
orchard heating is said to lie primarily in the fact that on 
cold,.clear, calm nights there is usually a low ceiling of warm 
air which prevents the rise of the heated air, thus confining 
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it to the lower stratum where needed. Small orchards are 
more costly to heat per unit area because of the drift of air 
even on calm nights. That smudging has no disastrous in- 
fluence on pollination was indicated in a fine set of pears on 
trees that were smudged every night during the blooming 
period. 


Orchard heating practices are discussed in detail, with re- 
marks on the type of heaters, fuels, placement in the orchard, 
filling, lighting, care, etc. The economic phases are considered 
and data presented on the critical temperatures for various 
fruits in various stages of development. The types of injury 
resulting from frost are illustrated and discussed, and various 
instruments useful in determining humidity and temperature 
are described. 


Electric Stimulation of Plant Growth, G. N. Collins, L. H. 
Flint, and J. W. McLane (Journal of Agricultural Research 
(U. S.], 38 (1929), No. 11, pp. 585-600, figs. 5).—Following the 
report of Sir Oliver Lodge on the effect of electricity on plant 
growth, fleld experiments were conducted by Briggs, et al., 
which have been noted. After Blackman published the results 
of his laboratory work, the authors undertook electroculture ex- 
periments under controlled conditions in which seedlings of maize 
and barley were subjected during their early period of de- 
velopment to conditions of modified atmospheric electrical 
gradient. Difficulty was experienced in providing a uniform 
environment that would eliminate significant differences in the 
rate of growth cultures given the same treatment. This is 
said to have shown that in many instances the association 
between treatment and a changed rate of growth was not in 
the nature of cause and effect, and to indicate that in experi- 
ments of this nature caution should be exercised in accepting 
conclusions based on the statistical significance of one type 
of experiment. 


By exercising great care in the preparation and planting, 
four experiments were conducted in which two of the boxes 
containing the plants were subjected to a charge from the 
overhead network that induced a total discharge equal to 10-* 
amperes per plant. In none of these experiments was there a 
measurable difference between treated and control in either 
weight or elongation. An analysis was made of three of the 
most satisfactory experiments, in which the plants were sorted 
according to their initial size, and when comparisons were made 
of the elongation of treated and control plants of the same 
initial height, no significant differences were observed. 


To test further the possibility of a detrimental effect of 
excessive currents, an experiment was undertaken with the 
maximum current possible without sparking. Even this exces- 
sive current did not produce any significant change in the rate 
of growth. 


A Field Test of the Effect of Artificial Light on the Be- 
havior of the Codling Moth, Carpocapsa Pomonella Linn., W. 
B. Herms (Journal Econ. Ent., 22 (1929), No. 1, pp. 78-87). 
—‘Six 500-watt lights were suspended directly over a block of 
15 trees consisting of several varieties of apples. The plat was 
flooded with light each evening for 2.5 to 3 hours from April 
26, to June 30, i. e., to the end of the first brood of codling 
moth. Temperature for the period was recorded, and foot 
candle meter readings were made to ascertain light intensities. 
Comparing fruit of the same variety at the end of the test 
it was found that 21 per cent of the apples on check trees 
outside “the test plat were moth attacked, while only 14.5 per 
cent of the apples inside the test plat were so affected. Light 
of the intensity and quality used indicates a tendency to 
deter codling moth in its egg-laying habits.’’ 


Metals in Dairy Equipment: Metallic Corrosion in Milk 
Products and its Effect on Flavor, O. F. Hunziker, W. A. 
Cordes, and B. H. Nissen (Journal of Dairy Science, 12 (1929), 
No. 2, pp. 140-181, fig. 1).—To study the corrosive effect of milk 
and milk products on the various metals used in dairy equip- 
ment and the effect of the metals on the milk products, the 
authors observed 19 different metals, plated metals, and metallic 
alloys. A strip of each metal was placed in the following 
solutions: Four organic acids, 2 mineral acids, sweet and 
sour milks and creams, and sour cream neutralized. Some 
of the strips were fully immersed in the solutions, and others 
were immersed to the extent of one-half of their length for 
periods of 5 days at 70 degrees (Fahrenheit) and for 5 hours 
at 145 degrees. Other strips provided with rivets of different 
metals to study the effect of metals with different 
electrical potentials in contact with one another were used. 
Each strip was weighed before and after immersion and ex- 
amined for corrosion. In addition, the liquids were studied 
— to color, precipitates, flavor, and in some cases for metallic 
salts. 

The corrosive effect on the metal was generally more notice- 
able in the acid solutions than in the milk products, even 
when the acidity of the milk product was equal to or greater 
than that of the acid solution. Corrosion was greater on the 
whole in the high acid products and at high temperatures, 
although it was not entirely absent in the sweet milk products 
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and at room temperatures. The metal showing the most 
definite corrosion also had the most marked effect upon the 
flavor of the milk products. 

Based on the effect on the flavor of the milk product and 
their dependability under conditions of steam, washing solutions, 
and cooling brines, the metals may be listed as follows ac- 
cording to relative merit: (1) Allegheny metal, tin, and heavily 
tinned copper; (2) nickel, aluminum, and manganese aluminum 
alloy; (3) Monel metal, Enduro, Ascoloy, and nickel silver; 
and (4) tinned iron, copper, galvanized iron, iron, and zinc. 


A Study of the Effectiveness of Sodium Hypochlorite in 
Sterilizing Creamery Equipment, EK. L. Fouts, (Journal of Dairy 
Science, 12 (1929), No. 1, pp. 51-59).—In order to determine the 
value of commercial sterilizers for destroying bacteria on 
creamery equipment, the Oklahoma Experiment Station studied 
chlorine compounds and their use in sanitary piping, pumps, 
filters, and surface coolers to prevent recontamination of 
pasteurized milk from these sources. During the control part 
of the work ordinary washing methoc's were used, consisting of 
scrubbing with a hot alkali solution and rinsing with scalding 
water before using. The same washing methods were used 
in the experimental part of the work, followed by a solution 
of the chlorine compound. Samples of milk for bacterial 
analyses were taken from the vat after pasteurizing and from 
the trough of the cooler after the milk had passed through 
the pump, pipes, filter, and over the coolers. 

It was found that ordinary washing methods followed by 
a rinse of scalding water did not sterilize dairy equipment. 
Sodium hypochlorite and its compounds were effective steriliz- 
ing agents when prepared according to the directions of the 
manufacturers, provided they furnished a minimum of 45 parts 
of active chlorine per million parts of solution. Sterilizing the 
equipment with sodium hypochlorite held the bacterial increase 
from pasteurizer to bottle to 10 per cent. 


Temperature Relations of Crop Plants (Kansas Station 
Biennial Report 1927-28, pp. 34-36).—Some of the results are 
given of studies on the relation between the resistance to 
low temperatures and winter killing of annual plants, the re- 
lation of winter killing to hardening off, and the effect of 
chilling at temperatures somewhat above freezing on sum- 
mer plants. 

Artificial freezing was found to be a promising method of 
determining the winter hardiness of unknown strains of plants. 
The absolute as well as the relative ability to withstand low 
temperatures was found to depend very largely on the tem- 
perature to which the plants were subjected before freezing, 
and in some varieties a longer time was required to acquire 
hardiness than in other ones. 


Studies in 1926-27 of 10 varieties of wheat showed that they 


‘fell into three distinct groups—relatively hardy, fairly hardy 


when hardened before freezing, and nonhardy. Later studies 
confirmed these conclusions and also placed winter rye in the 
class with Kanred and Kharkof wheats as to hardiness. Winter 
oats proved less hardy than winter barley and winter barley 
was less hardy than the most susceptible varieties of wheat 
when frozen in an unhardened condition. 


The Influence of Light of Different Wave Lengths on Seed 
Germination [trans. title], E. Kommerell (Jahrb. Wiss. Bot., 
66 (1927), No. 3, pp. 4161-512, figs. 18).—Quantitative experi- 
mentation on light wave length as 1 factor influencing germi- 
nation in seeds of Lythrum salicaria and Nicotiana tabacum 
is detailed as to method, results (which are tabulated), and 
indications. The yield in plantlets produced is said to have 
been within limits directly proportional to wave length. 


The Effect on Plants of Radiations from a Quartz Mercury Va- 
por Lamp, E. M. Delf, K. Ritson, and A. Westbrook (Brit. Jour. 
Expt. Biol., 5 (1927), No. 2, pp. 138-154, pls. 2, figs. 4).—The 
general plan of this work was to. determine the effect due 
to exposing plants growing under otherwise normal condi- 
tions to the full rays of a quartz mercury vapor lamp during 
short periods at different distances. Separate accounts are 
given of investigations as carried out independently by Ritson 
at Kew Gardens during August to November, 1926, and by 
Westbrook at Bedford College, Regent’s Park, in August and 
September, 1926, the results from the two sets of tests being 
on the whole very similar. 

A number of plants named grown in a greenhouse under 
full daylight were exposed daily to radiations from an Ulviare 
lamp during intervals ranging in the different experiments 
from 30 seconds to 10 minutes. Exposures of 1 minute and 
upwards produced stunting and other effects as regards form 
and formation, though exposures of 30 seconds on Trifolium 
seedlings 6 weeks old showed no stunting but a favorable after- 
effect. Exposures of 2 minutes given to Voandzeia receiving 
also natural illumination during only from 5 to 7 hours daily 
gave more serious effects than when this treatment was given 
to plants having a 12-hour exposure to sunshine. 


The Effect of Irradiation on the Electrokinetic Potential, 
Agglutinability, Lysis, and pH of Escherichia Coli, and a 
Comparison of Results Obtained with the Northrup Kunitz 
Cell and the Falk Capillary Cell, M. W. Lisse, G. R. Sharpless, 
and R. P. Tittsler (Pennsylvania Station Bulletin 243 (1929), 
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pp. 6, 20).—Both maximum and actual values of electrophoretic 
velocities indicated initial stimulation accompanied by an in- 
crease in charge and later destruction accompanied by a de- 
crease. Short-time irradiation was followed by a return toward 
normal. A decrease in charge was accompanied by an increase 
in agglutinability, lysis, death, and an increase in pH. Elec- 
trophoretic studies appeared more sensitive than agglutination 
studies as a measure of the effect of irradiation. Evidence was 
secured that Mazda lamplight acts similarly if the irradiation 
is carried on long enough. Both of the cells employed proved 
suitable for electrophoresis studies. 

Observations upon the alfalfa root-nodule-forming organisms 
indicated that differences in electrophoretic measurements are 
associated with differences in nitrogen-fixing ability. 


All-Night Lights for Winter Layers, D. C. Kennard (Ohio 
Station Bimonthly Bulletin 141 (1929), pp. 195-198).—In a 
demonstration of all-night lights for layers, 3 groups of 40 
Leghorn pullets each were started on December 1. The groups 
averaged 19 per cent egg production when the lights were 
turned on, 39 per cent 2 weeks later, and 57 per cent after 4 
weeks of lighting. These birds laid 49 eggs each to March 1, 
and the mortality to June 15 was 12.5 per cent. Another lot 
with a 40 per cent production before being lighted increased 
to 65 per cent in 2 weeks and to 75 per cent in 4 weeks. The 
pullets in this lot laid 57 eggs each from December 1 to March 
1, with a mortality of 12.5 per cent. In another test 24 January- 
hatched pullets, averaging 45 per cent production, were moved 
from the range on July 15. Loss of production and molt fol- 
lowed the moving. From October 1 until they received lights 
only 2 birds were laying, but 2 weeks after lights were turned 
on practically all birds were laying, and from tliis time to 
April 1 production averaged 63 per cent with a mortality of 
16 per cent to June 15. 


Metals in Dairy Equipment—Corrosion Caused by Washing 
Powders, Chemical Sterilizers, and Refrigerating Brines, O. F. 
Hunziker, W. A. Cordes, and B. H. Nissen (Journal of Dairy 
Science, 12 (1929), No. 3, pp. 252-284, figs. 2).—In this study 
the authors exposed the metals used in work previously noted 
(E. S. R., 61, p. 563) to various dairy cleaners, to chemical 
sterilizers, to neutralizing lime, to refrigerating brines, and 
to successive treatment with steam, cooling water, and brine. 
A strip of metal 4 inches long was placed in a jar with enough 
liquid to cover one-half of its length. In the case of washing 
powders, the metal strips were exposed to their action for 5 
hours at 150 degrees (Fahrenheit), for chemical sterilizers 
5 days at 70 degrees, and for brines 10 days at about 32 degrees. 
A special experiment was also conducted in which the strips 
of metal were steamed for 2 hours, held in cold water for 
2 hours, then in cold brine for 2 hours, and placed in open 
bottles overnight. This process was repeated for seven consecu- 
tive days. Before exposing the metal strips to any solutions 
they were washed in a dilute solution of trisodium phosphate, 
rinsed in water, wiped dry, dried in an oven, and carefully 
weighed. At the end of the exposure this process was re- 
peated. Observations were also made of the visible corrosion 
on the strips and the appearance of the liquid. 


Aluminum products corroded more than other metals in the 
washing solutions, the weight losses of three aluminum products 
accounting for more than two-thirds of the total weight losses 
of all metals. Tinned copper and tinned iron were also cor- 
roded, but their resistance was greater than in the case of 
aluminum. Of the remaining metals none showed any ap- 
preciable weight losses but nickel silver tarnished to a marked 
extent in some solutions, and copper, iron, galvanized iron, 
and zine corroded to some extent. The corrosion of aluminum 
products in alkali washing solutions was avoided by treating 
sodium carbonate with small amounts of silicate of soda, while 
the corrosion of tin-plated copper and iron was reduced to a 
negligible an.ount by chromate treatment of trisodium phosphate. 


. Of the tree chemical sterilizers used, the sodium hypochlorite 
was the mest corrosive. Because of its alkaline properties, 
Diversol was destructive to aluminum but was the least cor- 
rosive to the other metals. On the tinned products chloramine- 
T showed less intense action than sodium hypochlorite, but 
had a more corrosive effect than Diversol. Allegheny metal 
and Enduro showed no visible corrosion in any of the above 
sterilizers, and Ascoloy, nickel, Monel metal, and nickel silver 
were attacked but slightly. Neutralizing lime was particularly 
severe on aluminum products, and zinc and galvanized iron 
were also corroded and lost weight. The effect on other metals 
was slight. 


Nickel and Allegheny metal were practically immune to the 
corrosive effect of either neutral sodium chloride brine or neutral 
calcium chloride brine, while Enduro, Ascoloy, Monel metal, 
nickel silver, and tin showed but slight attacks. Copper and 
tinnned products, particularly the latter, showed considerable 
corrosion in brine. In alkaline brines aluminum products show- 
ed marked ccrrosion, but in other brines little or no effect was 
noticeable. Weight losses and much corrosion were found with 
iron, galvanized iron, and zinc in all brines. It was found 
in general that sodium brines were more destructive than 
calcium brines, that chromate treatment retarded corrosive 
action, and that with some metals, particularly aluminum, tin, 


: 
2) 
] 
: 


Kah SEPALS RE SE I ITT 
CPS LED LL PSTD ss -— 


| 


ae ae a. ae a oe a... 


- 


Cae Petoys Spat 2) ath Aa ee aap we Rami et gt at ine) OARS 3 SRR epee Rw Res! 

Beret 2 ie eo hal bebe aM ey cs tS ee Se a a as z= A Sar se aR — ik ewer es Bets) s, <a wae po, 

Fees 2s eas fie tie, s o7er, eee tehge i eee Bee ES | a, Pen ee. ae 30?) Seve Va Oe Bees Taw ce ee se ~~ ee. 

pet 22%. 5 ie Paes Brie AF: yen crete PAS " 738 oe Pee ee Aras ies ew pia I ee es ea. i ‘a 

CR ps Sikes. AIMEE SM | yO oo IT ’ ge ere Ri (haa. . gt BG RT ae es 
ae ip x ty ae BS eee jis, oe ee oe a “ ce WP atideatatss, (ere a : ee 2. aaa Oe he tea Se 7 a ee er 
5 eae Be es caren anes Sy ee ee ney ade YG YRS Ape toa ee ‘eee Pt ee Pte 3 a A et a ie ae s 
iy?) be ea =a > Seria aa ieee) heme) a ree ee cee | Mea re eal ee eh et SS ee) eee rat 
Pate ee oa ee eee OLR MG TLRS. ce" SE ie ee Se Rees t= Uae tate ae or? RMR 
ws eo. e sa a Seana See Veh gare ge es RS Ee ea ; = Be Ney gee eee rete ee ee re =a ees 
Re eae ’ ee 

<a “ 
Tee 2 is | 
tS be 
* ata 

co eS a 
a Oc 
Ee ( - 

7. es —_ 
ay -— 
ae . a 
; Sapagiane.. a 
) aaa i ne 
- peal q a 
Reo : cor 
1a : 
ae 2 

Ssh kel ; q 
Pee : , 
et " AL 
Pai, . —I 

ms 3 it 
: 2 ee in 
ae bo 

Pe | res 
ert ese ela 
‘ee +: 
par a 9, nee rij 
Ba ae gr 
Boe! gs inj 

“ee tit 
ress oy. < thoes du 

eee ra 

+ ez fr 

' ses as 

: pr 
VkE 

fess ] ar 
‘ 

} : of 
mie eee en 
hi . ch 

ym Sian pa 

a RES | 
AES) 1 Sij<i ea th 

i § Ee 
a ebacat, : te 
Ns eae 7 fir 
a4 2 aed 7 bo 
Sei Hae 
fires: 
ieee 
2 fs fo 
ys 
hae Pe 
peaees ee ‘ Gi 
plate a th 
ieee fo 
Sable a §1 

ba ‘ 

“ipa : ce 
5s Mees si 
Re ara i 
Rye. Seca bi 
Me I 
Mea A ty 
ae Ci 1 ; 

2 ean ss 
aed ts y : ee 
ay : I 

RS ps 
ve : h 
Bs , r 

anes ; f. 
, j > " 
S pcan ae le 
al : g 
F the ; § 

try 8 

bagi | 
= ae ¥ 
‘ a 
it : 
pe 5 d 
Sha ee Vv 
fae ae t 
ieerArS : 
tie aie is 2 
oT ak (> 5 yea ea 
He cae 
pot jt 
na PE ; 
eh 
‘ mf) PS 
ts 4 oe Ma 
an 
ma : 

e . 
pier ee 
v svg 

+ Sees. ri 

ve 

ash! ‘ 
$ i 

Se Petey 
oe . 
ap ’ . 
ges, eet i 1 
ee ee” 
re a : 
A ee 
ee ics * % \ 
aes Bs ase 
Pe “hte 
es US: | ae 
ae a 
Pa ee? 

SF son iy: 

Wy ae 
AF es ‘ 

S SS 

pee 

° Se 
Re m pe nner? a 
ai a i oo 
ee | eae eps 
 - ah saat 
RR ee ee ee 
fe eae Ae ev 
tee pe: 8, LOG 

i eRe ga 
a OY oer cee 
AS oe al tet Soe q 
oo Veniey rae - 

UA EM 2h Se cae ea a ls SM ala? i ncaa! oa, a a aca a8 Se "ae : P = ae z F pital ieee eee 
hg ASST cet eal “Ut rgee a ear a a af ar ae Bee DP ‘ ee ues ies ao Bae: | tual Sana ans: ate Ne 
ae ee ¥ me Sl Ran i ye ~ a Pe ‘ ie, 4 r ws a <a ANE Ne 
iS gee Wn are eae en Poe eae ee Me ie i, x Py 2 ae y: Bs fg Bie OS ee Oe beets Tr Po +, eal es 

Re Go ee WIS AI ps re st Oe ey ed oe pati ia Cs ee 
eg the RN oe Sa na et oF I ad ue ee ee ae Wet i ar sr Se a may TPT pee ear, By a aa 
1 be co, eat “sagt >: Me eee Cee tele yc cee 2 Spas ob z ‘ee. J Poly “cake eS ee est 
OOM Teen to ee a iene: ee feb os ae he Wig kee ed é ra Seah Fh ei aie earner sta Gn Ly eh Se 
Seb Sn el * eae ee’! th - eae og 6) betes Se es ees OL Cle Gre fe oer alee a eee ees 
Sig Serie a * Pia / ey Be era eet er ae ate ge eee is oe he i 2oNe pte. coe eRe a pate 4 
ae eames. Te Sey a eM ts 2 Tie TRIER See ea a ht SB LE Se : We aa SRE tees kee hee ‘Bes 
nd) 2 ee ea 2” i Sie ce a. ae Pe re LE yn Ce ca MRR BV oe Ae oN iw wi ioee hcl fie 5 Se ae Cie ee Cay 
Me Tee pa Sa ee Soe: eo , Ae eee » Werte anche Oe: Sane ei ate otis (Re * Pe to Sel hie te eee Seat mates 

te ne ca HEE Sar ae 4, an Pea Reis CLA sree Me Tan WS a0) a eee x. ‘i 4 So a ee en), Sia fer ty! we. 
Pet ine CR SY y See ame ef, mre RN Re ty "opt ae = as he Biche i aos 
Ne Suey Oss ss oe alee Sore . Sie EP Apaaiatpl > hak Ase era mene rar farsi seers sc ees pee 
we fs ws aes, ores st eee aa EY Sa em Sis een a ete ak > Fee ae Se Bees ora oe 
Yi RAI On ren 5 A ee lr ip 3, end RT lie a Tp. SUB eS gel, <a Re pers ‘aren, TARO ee, yf fag 


( 
1 
f 
| 
q 
: 
: 
ra 
4 


ANE PILES NS IR ATER 


, 
: 
| 
| 
: 
| 
; 
| 


October, 1930 AGRICULTURAL 


and zinc products, an alkalinity of 0.05 per cent intensified 
corrosion. 


Studies of Grapes in Cold Storage, F. J. De Villiers (South 
African Journal of Natural History, 6 (1929), No. 4, pp. 315-329). 
—In this study of the factors influencing the keeping of grapes 
it was found that natural variability in a single variety grown 
in a given location was such that 127 bunches, or about 8 
boxes, to a single sample were necessary to give significant 
results in making comparison. Dividing grapes into three 
classes aS regards maturity, namely, greenish, ripe, and ripe 
+, it was observed that neither the greenish grapes nor the 
ripe + kept as well as those in ripe condition. The greenish 
grapes failed to sweeten in storage and wilted readily. Analyz- 
ing the three classes, there was found a marked decrease in 
titrable acidity with maturity with very slight H-ion changes, 
due apparently to the buffer action of the cell sap. There was 
a close parallelism between acidity changes and _ respiration 
rate. Katabolism was evidently much higher in the immature 
fruit. The inferior keeping quality of the ripe + grapes is 
ascribed in part to the decrease in pedicel attachment which 
probably allowed the entrance of fungi. 


The place of production was a factor in storage, also variety 
and the manner in which the pedicel was attached. Studies 
of chemical composition of grapes showed no significant differ- 
ences due to soil, nor was any correlation observed between 
chemical composition and good keeping qualities. The ap- 
parent inherent keeping quality of varieties is associated with 
the impregnation of the cell walls with pectic bodies or in- 
tercellular apposition of pectic substances which not only give 
firmer structure but probably increase the reserves for meta- 
bolic activity. 


Grapes picked in the morning kept best. Slight wilting be- 
fore packing proved beneficial, especially in tender varieties. 
Porous sulfite paper proved a satisfactory wrapping medium. 
Grapes reached their highest turgidity just before sunrise and 
their lowest about 2:00 p. m. The rapid loss of turgidity was 
found due to the leaves drawing on the fruit for moisture. Ripe 
grapes suffered least on account of their higher osmotic con- 
centration. It is assumed that the vine is unable to conduct 
sufficient water at such times. Rain during harvest caused 
bursting of berries, especially of the thick-skinned varieties. The 
two principal factors concerned in bursting are deemed to be 
elasticity of the skin and the osmotic pressure of the pulp 


cells. Such cracking usually occurred across sunburn or russet 
spots. 


The rate of respiration varied directly with temperature; 
hence storage temperatures decreased the draft on reserves. The 
relation between temperature and respiration was found to be 
fairly constant, irrespective of variety. It is pointec out that 
low temperature also retards and in many cases inhibits the 
growth of fungi. For example, common mold showed maximum 
growth at 27 degrees (Centigrade) and very slight at 0 degrees. 
Grapes having a high acidity or high tannin content in the 
subepidermal layers were less readily injured by fungi. 


In a study of the effect of low temperatures on grapes, two 
varieties, Rosaki and Raisin Blanc, were placed in an air bath 
at —10 degrees. It was observed that grapes were very 
sensitive to low temperature, being injured at less than 32 
degrees (Fahrenheit). Undercooling had no harmful effects 
when the fruits were slowly warmed. Chemical analysis failed 
to show any appreciable reduction in acidity in cold storage, 
and the sugar-acid ratio was only slightly disturbed. It is 
concluded that the loss of quality in storage is due to the 
absence of aromatic esters, which, the author believes, are not 
manufactured at low temperature. The appreciable loss of 
water in storage caused an increase in the percentage of sugar 
and acids. The Hanepoot variety kept from 2 to 3 months 
and the Rosaki 3 to 4 months, after which there was a rapid 
breaking down. It is pointed out that an accumulation of 
carbon dioxide in storage results in the production of unde- 
sirable fruit substances, such as acetaldehyde and ethy! alcohol, 
which cause disorganization of the tissue. 


Storage of Cut Seed vs. Whole Seed, J. S. Gardner (Potato 
Association Amer. Proc., 15 (1928), pp. 18-21).—Observations 
during seven years under practical conditions in Kentucky 
showed that where storage temperatures drop below the estab- 
lished minimum chilling affects cut seed more than whole seed. 
Whenever rot occurred in seed potatoes in cold storage, from 
whatever cause, the cut seed was much more affected than 
seed stored whole. Brine drip from broken coils in the storage 
rooms and also rain water splashing in through open venti- 
lators were seen to affect cut seed worse than seed stored 
whole. Cut seed was observed to lose from 4 to 6 per cent 
in weight in cold storage as against from 1 to 3 per cent in 
seed stored whole. While differences in previous cellar storage 
conditions may upset the relation slightly, the whole stored 
seed have shown a consistent superiority in yield over seed 
stored cut. 
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The Drought of 1926-7 in Relation to Soil Moisture and Crop 
Yields at Goodwell, Okla., H. H. Finnell ({Oklahoma] Pan- 
handle Station, Panhandle Bulletin 8 (1929), pp. 9-23, figs. 6). 
—Thé most severe drought during the years 1911 to 1928 at 
Goodwell covered the period from October, 1926, to- May, 1927, 
during which the average monthly rainfall was 0.37 inches and 
resulted in complete failure of small grains. In the preceding 
year high yields were obtained from all types of crops. The 
performance of 14 crop rotations on silty clay loam soil for 
these 2 years of extreme conditions is presented. 


The ability of the soil type to retain a large supply of 
moisture through protracted droughts was demonstrated. On 
land containing much available moisture deep tillage during 
the drought materially reduced the quantity present when the 
drought ended. The cropping previous to the drought affected 


‘the quantity of soil moisture present and carried through the 


dry period. Listed in the order of the quantity of soil moisture 
present in May, 1927, the cultures were summer fallow, cow- 
peas, corn, wide-spaced sorghum, close-spaced sorghum, small 
grains, sweetclover, and alfalfa. Cropping plans which main- 
tained a soil moisture reserve through the drought of 1926- 
27 also carried through a good supply of nitrates. The highest 
average yields during 1927 came from rotations passing through 
the drought with moisture and fertility reserves and from 
rotations including large areas of adapted summer crops. 
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Book Review 
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“Five Years of Research in Industry” is a reading list of 
references to books and technical articles covering the past, 
present and future of various phases of industrial research. 
It is a booklet of 91 pages compiled by Clarence J. West, 
director of the research information service of its publisher, 
the Division of Engineering and Industrial Research, National 
Research Council. It is supplementary to a similar work ‘“‘A 
Bibliography of Research,’’ published in 1925. Papers giving 
the results of individual researches are not listed, as the 
booklet aims to list only papers which give information on the 
conclusions of America’s leaders of research, the practical re- 
sults achieved in their laboratories, their opinions on the rel- 
ative values of cooperative and individual research, organization 
for research, and the philosophy and method of operation of 
research laboratories in specific industries. Incidentally it in- 
dicates flelds of research in which little or no work is being 
done. References are given to books and general articles, 
engineering and nine of its specialized branches, three special 
classes of research and seventy divisions of industrial subject 
matter. Forty-two articles are listed under the heading of agri- 
cultural engineering and some additional articles by agricul- 
tural engineers are listed under various subject matter classi- 
fications. Orders may be addressed to National Research 
Council, 29 West 39th St., New York, New York, and should 
include funds to cover the cost of 50 cents per copy. 


“Psychology for Advertisers,’”’ by D. B. Lucas and C. E. 
Benson will be of particular interest to agricultural engineers 
who are interested in advertising inasmuch as the senior 
author, Dr. Lucas, is a member of the American Society of 
Agricultural Engineers, is an agricultural engineering graduate 
of Iowa State College and formerly served as assistant pro- 
fessor of agricultural engineering at Rutgers University. The 
book presents scientifically sound theories on all of the im- 
portant aspects of the psychology of advertising. It is divided 


into six parts with headings as follows: ‘‘The Mental Pro- 
cesses and Natural Tendencies of the Customer,” ‘The 
Psychology of Appeals,’’ ‘‘Constructing the Advertisement,’’ 


“Mediums for Carrying Appeals to Customers,’’ ‘‘Measurement 
of the Effectiveness of Advertising,’’ and ‘‘Advertising and the 
Public.”’ The volume also contains exercises for study and 
review, a bibliography and an index. In all there are 351 
pages and 91 illustrations. Harper and Brothers list this book 
at $3.50. 


‘“‘New Departure Ball Bearings’’ is a new manufacturer's 
handbook which will be of particular interest to designing engi- 
neers. An index page shows the types of bearings available 
and their general characteristics, and provides ready reference 
to the sizes, dimensions and capacities at various speeds for 
each type. There are also sections on ‘‘Selection of Bearing 
Size,’’ ‘‘Bearing Mounting Information,’’ ‘‘Equivalent Ball Bear- 
ing Sizes’’ and ‘‘Conversion Tables’’ to help the designer select 
bearings which most nearly meet his requirements. Any de- 
signer may obtain a copy free by writing to the New De- 
parture Manufacturing Company, Bristol, Connecticut. 
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Noise and Personal Efficiency 


OISE, which engineers have for the most part con- 

sidered an inconsequential by-product of the opera- 

tion of their machines, has now been proven to 
measurably detract from the effectiveness of these ma- 
chines as aids to human welfare and progress. The truth 
of the saying that “silence is golden” has been verified 
by psychology. We have run across some interesting ob- 
servations on noise, jts effect on people and what can be 
done about it, by Donald A. Laird, director of the psy- 
chological laboratory at Colgate University, in the Novem- 
ber, 1929, issue of the Journal of Home Economics. 


Noise stimulates, even in the most courageous men, an 
involuntary fear reaction accompanied by stimulation of 
abnormal adrenalin production, shift of blood distribution 
from the internal organs to the arm and leg muscles, a 
rise in blood pressure, temporary paralysis of the invol- 
untary muscles, a halting of digestion and release into the 
blood from the liver of extraordinary amounts of sugar. 
As the fear reaction is usually unwarranted, under present 
conditions, and is not accompanied by unusual physical 
activity, it represents a waste of energy and lowers per- 
sonal efficiency. Where persistent it inhibits growth and 
food consumption and develops a tendency toward habitual 
nervousness, high tension anc restlessness. 


Psychologists have not only observed and generalized 
on these effects; they have measured them. On a scale 
of uniform noise intensity units in which zero represents 
the point of inaudibility and 100 is intense enough to make 
the eardrums tingle, 40 units is a critical point above which 
noises induce the fear reaction and represent a drain upon 
body energy. This is about the intensity of noise on the 
inside of a high-grade closed automobile traveling forty 
miles per hour over smooth concrete. A trolly car makes 
around 60 noise units. 


Houses, offices, factories and many machines used out 
of doors are unnecessarily noisy, both as to design and 
equipment. This situation can be corrected by eliminating 
the production of noise as far as feasible and by absorb- 
ing the balance above the allowable minimum. A factory 
has found it profitable to eliminate noise as far as pos- 
sible. A real estate operator made money by creating 
a quiet subdivision. Silent electric refrigerators are the 
only kind that can be sold now days. Public health or- 
ganizations are working to eliminate preventable noise 
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and there is an early possibility of legislation in this 
direction. 

Engineers have in the past been excusiably ignorant 
of the evil effects of noise. Now that these effects have 
been demonstrated, measured and published, continued ig- 
norance of and indifference to the facts would be inex- 
cusable. Minimizing of noise must largely be accomplished 
by engineering design and construction. The interest in 
public welfare which engineers profess demands their 


aggressive cooperation in subduing the pandemonium they 
have created. 


Five Years of Research 


OME indication of how agricultural engineering re- 
search stacks up among other branches of engineer- 
ing and industrial research, and of how agricultural 

engineers rate as authors and authorities on research, 
is given in a booklet, entitled “Five Years of Research 
in Industry.” Published by National Research Council, 
it is a compilation of references to important literature 
on research in industry published within the past five years. 

Agricultural engineers have not written any books or 
general articles on research or anything on cooperative, 
industrial or university research which the compiler con- 
sidered worth listing. They have been doing some worth- 
while pen pushing on research in their own and closely 
related fields. Under the heading of agricultural engineer- 
ing the compiler has listed forty-two articles written by 
sixteen agricultural engineers and six authorities in agri- 
culture and other branches of engineering. Also under 
the headings of agriculture, dairy science, electrical engi- 
neering, engineering, refrigeration, soils, and wood pre- 
servation he has listed writings of such agricultural 
engineers as Giese, Trullinger, Zimmerman, Walker, White, 
Boss, Ackerman, Bowen, McKibben, and Barr. 

While agricultural engineering is only one of 87, or 
1.15 per cent of the headings under which articles are 
listed in the compilation, the 42 articles listed under it 
are 2 per cent of the total of 2,091 articles listed. It is 
worth noting that only three branches of engineering 
outdo our own in the number of writings listed. They 
are gas engineering with 82 references, electrical engineer- 
ing with 62, and highway engineering with 60. Auto- 
motive engineering rates only 32 references, engineering 
36, steam engineering 32, sanitary engineering 20, marine 
engineering 10, and civil engineering 3. 

Classifications rating the largest number of references 
are general articles and industrial research. Some 
branches of subject matter in which agricultural engi- 
neers are interested, and which have received con- 
siderable attention are cement and concrete, fuel, heating 
and ventilating, metallurgy, and refrigeration. Others 
which seem neglected are construction, dairy science, ex- 
plosives, gas and oil engines, lubrication, mechanics, soils, 
wastes and wood preservation. 

It would be dangerous to draw more than tentative 
conclusions from data such as these which may be in- 
fluenced by the perspective of the compiler; and which do 
not take into account the research opportunities and 
needs of the various fields covered, the extent to which 
they overlap, their previous research history, the economic 
organization of the industries involved, the encourage- 
ment given to publication of articles of the type listed, 
or the amount and effectiveness of research actually in 
progress. 

The comparison does tend to show that agricultural 
engineering has reached the state of development in which 
its leaders have a clear understanding of the direction 
of progress and the problems immediately ahead of them. 
They have made their vision a matter of record for the 
information and inspiration of all agricultural engineers. 
They have laid a foundation for the increased support 
and enlarged research program which must follow the in- 
creasing reccegnition of what has been and may be ac- 
complished by the application of ergineering to agriculture. 
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A.S. A. E. and Related Activities 
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Committee on Power Take-Off Revises 
Standards Recommendations 


EETING in Chicago, September 24, the A.S.A.E. Com- 
mittee on Power Take-Off made an important revis- 
ion in its previous recommendations for standards. 

At the opening of the meeting H. D. MacDonald, 
engineer, International Harvester Company, submitted for 
consideration the idea of grinding a groove around the 
power take-off shaft, somewhere in the splined section, 
so that a hub could be retained on the shaft by one or 
two clamp bolts so placed as to intersect the groove. 
All present agreed that this would be more satisfactory 
from many standpoints than retaining the fitting by means 
of a nut on the shaft end, as previously recommended 
for the 1%-inch and 1%-inch shafts. This arrangement 
would be easier for the farmer to use under field condi- 
tions, would require vo special wrenches, would reduce 
the clearance required in universal joint forks, would 
not necessitate throwing the pivotal point of the universal 
joint further to the rear (a serious objection to the nut 
type of retaining means), and would reduce manufactur- 
ing costs. The concensus of opinion was that both the 
groove and the pin retaining means now commonly used 
on 1%-inch shafts, should be provided. 

After a thorough discussion the committee went on 
record as having, for the time being at least, discontinued 
its attempts to draw up standards for a nut type of re- 
taining means. It arranged to have detailed drawings 
made of the suggested ietaining means, and to have 
copies sent to each committee member together with a 
suggested rewording of all points in the standard which 
hinge upon the retaining means design. 

The committee agreed on several other changes to 
simplify and clarify various points in the standards and 
recommended practices it had previously drawn up. As 
soon as it has worked down to an agreement on details 
of the retaining means and contingent points it will be 
ready to submit its. recommendations to the A.S.A.E. 
Standards Committee. 


TENTATIVE PROGRAM 


LAND RECLAMATION DIVISION 
Of The 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 
WHITCOMB HOTEL, SAN FRANCISCO 
CALIFORNIA 


January 6 and 7, 1931 


Forenoon Session — Tuesday, January 6 
Frank Adams, Presiding 


Welcome — B. B. Meek, director, California State Department 
of Public Works 


“Reclamation and Development in the Sacramento-San Joaquin 


Delta’’ — Geo. A. Atherton, general manager, California 
Delta Farms 
Luncheon 
Business Meeting, Reclamation Division — L. F. Livingston, 
chairman 


Business Meeting, Pacific Coast Section — W. L. Paul, chairman 
Afternoon Session — Tuesday, January 6 


“The Conservation of Public Domain’? — Speaker to be prc- 
vided by Hon. Ray Lyman Wilbur, Secretary of the 
Interior . 


‘Economic Problems of Western Reclamation’? — John W. Haw, 
director of agricultural development department, Northern 
Pacific R. R. 

Banquet 

L. F. Livingston, chairman, Reclamation Division, presiding 

“Utilization of Water and Power from Boulder Canyon Project’”’ 
—Dr. Elwood Mead, Commissioner of Reclamation (speak- 
er tentative) 


Forenoon Session — Wednesday, January 7 


W. W. McLaughlin, Presiding 


“Present Status of Facts and Opinions on the Relation of 
Forest Cover to Water Conservation’’—E. I. Kotok, direc- 
tor, California Forest Experiment Station and Walter 
Mulford, professor of forestry, University of California 


“Problems of Soil Erosion and How They are Being Met’’— 
S. H. McCrory, chief, division of agricultural engineering, 
U. S. Department of Agriculture (speaker tentative) 


“Influence of Reclamation on Design and Development of Farm 
Machinery’? — B. D. Moses, vice-president, American 
Society of Agricultural Engineers, assoc. professor of agri- 
cultural engineering, University of California 


Luncheon 


Soil and Reclamation in China — Chas. F. Shaw, professor of 
soil technology, University of California 


Afternoon Session 
Woman’s Part in Reclamation — Mae E. Schnurr, assistant to 
Commissioner of Reclamation 


Financing Reclamation — H. D. Ellis, president, Federal Land 
Bank of Berkeley 


Discussion led by — Walter D. Wagner, Commissioner of Recla- 
mation Financing — Western Region, American Farm 
Bureau Federation 


So TUTTI TUTTI TMI LAL LU MULLLLLA 


American Engineering Council 
AUOUITUSUUNUUNTULEEONAOUOALASOUHRALEUAUUGOATEAGUUUSOU SONATE UATE UM 


NE hundred thousand questionnaires were recently 

mailed to engineers who may be eligible tor listing 

in a new edition of “Who’s Who in Engineering,” 
to be published by Council. Requirements for inclusion 
established by the committee in charge of this work are 
ten years of active practice in the profession, in at least 
five of which the candidate should have been in charge of 
important engineering work. It is estimated that nearly 
20,000 engineers will be eligible. 


The last edition of this volume is five years old and a 
new one is urgently needed by banks, trust companies, 
government officials and others who use it as a guide in 
selecting candidates for and making appointments to im- 
portant engineering positions. 

The Administrative Board of American Engineering 
Council will hold its fall meeting in the Mayflower Hotel, 
Washington, D. C., October 17-18. The usual reports 
from the President, Executive Secretary, Treasurer, etc., 
will be received and the Board will determine the ap- 
portionment of delegates to the Assembly and approve 
the delegates selected by the various member organi- 
zations. 

Consideration will be given to such legislative measures 
as river and harbor procedure, engineering experiment 
stations, moving expenses for government civilian engi- 
neers, toll bridge legislation, scientific medal of honor for 
government employees, water resources, flood control and 
government reorganization. 


GOTT 


Necrology 
Be UUM TNT MINT NIU TUTTI LALLA TULL LUA ALAA LL 


Robert Grier Hemphill, irrigation engineer, U. S. Depart- 
ment of Agriculture, passed away June 19 at the home of his 
mother at Abbeville, South Carolina. He had been as- 
sociated with the Department in various capacities since 
1906. Since 1920 he had been in charge of irrigation in- 
vestigation in Texas under a cooperative agreement be- 
tween the U.S.D.A. and the Texas Board of Water Engi- 
neering. He became a member of A.S.A.E. in 1922. 
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Personals of A.S.A.E. Members 
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U. S$. Allison has been appointed assistant professor in 
the department of agricultural engineering, A. & M. Col- 
lege of Texas. 

R. H. Driftmier has succeeded S. P. Lyle as chief of 
the division of agricultural engineering at the University 
of Georgia, Athens. Mr. Driftmier was more recently pro- 
fessor of agricultural engineering at Kansas State Agri- 
cultural College. 

K. J. T. Ekblaw has resigned as vice-president of Frank 
B. White Company to become’ associated with the Acme 
Sound Products Corporation, Chicago, with which organi- 
zation he will be responsible for the extension of the use 
of sound motion pictures in the farm equipment field. 

A. H. Hoffman, agricultural engineer, California Agri- 
cultural Experiment Station, is author of a short article 
entitled “Dusts Used for Testing Air Cleaner Efficiency,” 
which is featured in the July issue of “Hilgardia” a 
journal of agricultural science published by the Station. 

S. P. Lyle has been appointed as senior agricultural 
engineer in the U.S.D.A. Division of Agricultural Engi- 
neering, to devote special attention to agricultural engi- 
neering extension. Until his appointment he was head 
of the department of agricultural engineering at the Uni- 
versity of Georgia, being succeeded in that capacity by R. 
H. Driftmier. 

Howard MatSon, until recently extension architect, 
Kansas State Agricultural College, has been appointed an 
instructor in agricultural engineering to assist with the 
preparation of circulars and farm building plans at the 
University of Kentucky, Lexington, and will be associ- 
ated with J. B. Kelley. 

S. H. McCrory, chief of the division of agricultural 
engineering, U.S.D.A. Bureau of Public Roads, and a past- 
president of A.S.A.E., was recently named a member of 
the advisory committee on the new National Hydraulic 
Laboratory authorized by Congress. 

J. E. Waggoner has been appointed sales promotion 
manager of Oliver Farm Equipment Company. He was 
recently manager of the public relations division of the 
sales department of Delco-Light Company. His present 
business address is 400 West Madison Street, Chicago, 
Illinois. 
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Applicants for Membership 
The following is a list of applicants for membership in the 
American Society of Agricultural Engineers received since the 
publication of the September issue of AGRICULTURAL ENGINEERING. 
Members of the Society are urgeci to send information relative 
to applicants for consideration of the Council prior to election. 


Ce TLL LULU LL 


Ralph H. Allee, graduate student, California State Col- 
lege of Agriculture, Sacramento, Calif. 


Clarence O. Bennett, rural service representative, 
Niagara, Lockport & Ontario Power Co., Batavia, N. Y. 

Almeron M. Frost, manager, agricultural sales, Pacific 
Gas & Electric Co., San Francisco, Calif. 

Lionel W. Kirkman, student in experimental depart- 
ment, Cockshutt Plow Co., Ltc., Brantford, Ontario, Can. 

David P. Livingston, advertising department, Meredith 
Publishing Co., Des Moines, Ia. 

Ralph Piper, assistant engineer, Wisconsin Michigan 
Power Co., Appleton, Wis. 


Transfer of Grade 
James D. Swan, training course, J. I. Case Co., Syra- 
cuse, N. Y. (Student to Junior Member.) 
Earl T. Swink, graduate student, Westinghouse Electric 


& Mfg. Co., East Pittsburgh, Pa. (Student to Junior 
Member.) 
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New A.S.A.E. Members 
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William H. Carter, junior agricultural engineer, Bureau 
of Public Roads, U. S. Department of Agriculture, Wash- 
ington, D. C. 

Kenneth R. Frost, assistant agricultural engineer, Uni- 
versity of California, Davis, Calif. 


H. J. Gallagher, assistant professor of agricultural engi- 
neering, Michigan State College, East Lansing, Mich. 


Olin M. Geer, experimental engineer, J. I. Case Com- 
pany, Racine, Wis. 


Warner M. Held, engineer, New Departure Mfg. Co., 
Chicago, Il. 


Boyce W. Knight, vice-president, Ensign Carburetor Co., 
Chicago, Ill. 


Morris H. Lloyd, rural service director, Buffalo, Niagara 
& Eastern Power Corp., Buffalo, N. Y. 


Carl Oberlin, vice-president, Martin Steel Products Co., 
Mansfield, Ohio. 


Viadimir A. fon Reimers, military engineer, Bethlehem 
Shipbuilding Corp., San Francisco, Calif. 


Transfer of Grade 


Sydner H. Byrne, instructor, Virginia Polytechnic Insti- 
tute, Blacksburg, Va. (Student to Junior Member.) 


Floyd P. Trent, instructor, Virginia Polytechnic Insti- 
tute, Blacksburg, Va. (Student to Junior Member.) 
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Employment Bulletin 


An employment service is conducted by the American Society 
of Agricultural Engineers for the special benefit of its members. 
Only Society members in good standing are privileged to insert 
notices in the ‘‘Men Available’’ section of this bulletin, and to 
apply for positions advertised in the ‘‘Positions Open’’ section. 
Non-members as well as members, seeking men to fill positions, 
for which members of the Society would be logical candidates, 
are privileged to insert notices in the ‘‘Positions Open’”’ section 
and to be referred to persons listed in the ‘‘“Men Available’ 
section. Notices in both the “Men Available’ and ‘Positions 
Open’”’ sections will be inserted for one month only and will 
thereafter be discontinued, unless additional insertions are re- 
quested. Copy for notices must be received at the headquarters of 
the Society not later than the 20th of the month preceding date 
of issue. The form of notice should be such that the initial words 
indicate the classification. There is no charge for this service. 
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Men Available 


AGRICULTURAL ENGINEER with eight years teaching ex- 
perience now employed at a good position desires a change 
of location preferably in the South. Interested in teaching 
but will consider any work pertaining to agricultural engi- 
neering. Have had special experience in farm shop, farm 
machinery, county agent work and as a writer. Thoroughly 
familiar with all general and special agricultural problems 
common in the South. Age 34. Married. MA-182. 


RURAL ELECTRIFICATION ENGINEER desires position as 
manager of a rural department or opportunity to organize 
a new rural department for a public utility company. Has 
had teaching and extension experience for nine years and is 
now in charge of rural development in a branch office of a 
large utility company. Has had three years experience in 
rural electrification. Training and experience in rural organ- 
ization and farm problems make him very capahie. Holds 
a degree- from a large state university. MA-183. 


RURAL ELECTRIFICATION ENGINEER, with bachelor of 
science degree from an eastern state college in 1928, now 
employed as rural electrification engineer by a public utility 
in the East, desires a change of location. Experience in all 
farm operations and two years experience in rural electrifi- 
cation. .Besides the college degree has taken a rural electri- 
fication short-course with General Electric Company. Would 
be interested in college or experiment station research work 
in rural electrification, or as rural electrification engineer with 
a public utility. MA-1S4. 
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